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ABSTRACT: 


Hand is the most frequently used part of our body, rendering it vulnerable to injury. It is mandatory to enhance the 
existing anatomical knowledge of the extensor tendons of the hand and their common variations whenever reconstructive 
surgery is planned in this region. That the human extensor muscles of the hand have great variability is now a well- 
established fact. In the present study, data was collected by dissection of fifty hands of formalin fixed adult cadavers and 
also stillborn full term fetuses. All extensor tendons to the fingers were identified, cleaned and the number and width of the 
tendon splits and strands were recorded. Single Extensor indicis tendon were found in 39 (78 %), hands while double and 
triple together were found in nine (18%) hands. 

Extensor digitorum to the index finger was absent in one (2%) hand, with a single tendon in 45(90%), double and 
triple together in the remaining four (8%) hands. The Extensor digitorum to middle finger with single tendon were found in 
36(72%), double and triple together in 13(26%) and in one case with multiple tendons (2%). The Extensor digitorum to ring 
finger with single tendon were found in 22(44%), double and triple together in 22(44%) and six (12%) hands had multiple 
tendons. The Extensor digitorum to ring finger with single tendon were found in 22(44%), double and triple together in 
22(44%) and in six (12%) hands with multiple tendons. No tendons of Extensor digitorum to little finger were found in 
29(58%) hands ; single tendon was found in 11 (22%) hands and double in 10(20%).Extensor digiti minimi tendons were 
absent in one (2%) hand, single in nine (18%), and in 35(70%) with double tendons and five (10%) had triple tendons. 

Abductor pollicis longus with a single tendon were found in 38(76%) hands, absent in one case (2%), double and 
triple together in 11(22%) hands. The Extensor pollics brevis tendons were single in 47(94%) hands and in the remaining 
three (6%) hands the tendons were double stranded. Extensor pollicis longus tendons were single in 43(86%); in remaining 
seven (14%) hands, the tendons were double stranded. 

Anomalous Abductor pollicis longus, Extensor indicis and an Extensor medii proprius were also observed during 
the study. Anatomical knowledge of the extensor tendons is important for successful tenosynovectomy in the treatment 
of De Quervain disease. Knowledge of anomalous extensor tendons may also be helpful in identifying and planning 
tendon transfer or graft surgeries. Presence of multiple tendons may be beneficial in tendon transfer operations. 


KEY WORDS: abductor pollicis longus, extensor digiti minimi, extensor digitorum, extensor indicis, extensor 
pollicis brevis, extensor pollicis longus, extensor tendons, hand surgery. 


INTRODUCTION: anatomical knowledge of the extensor tendons of the 

‘The hand’ is an exquisite structure in the hand and their common variations whenever 
human architecture suited for performing activities of reconstructive surgery is planned in this region. That 
everyday life. It is mandatory to enhance the existing the human extensor muscles of the hand have great 
bitieii etl Ba Sah sce sae ee Se ee ae variability is now a well-established fact!'!, Due to a 
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finger position, force generation, and function. Extensor 
tendons to the fingers, located on the back of the hand 
and fingers, allow us to straighten our fingers and 
thumb. There are three (abductor pollicis longus, 
extensor pollicis brevis and extensor pollicis longus) 
extensor muscles for the thumb and three (extensor 
indicis, extensor digitorum and extensor digiti minimi) 
for the other four fingers. All these muscles have 
independent origins and functions."! 

The muscle bellies of the long extensor tendons 
arise in the forearm. The muscle architecture is an 
important consideration when choosing tendons for 
transfer because muscles with similar architectural 
properties function in a similar fashion. The cross 
sectional area of a muscle and its tendon is proportional 
to the force that it can produce. For example the cross 
sectional area of the tendons of extensor digitorum 
communis to the middle and ring finger is greater than 
the tendons to the index and little fingers. 

The extensor tendons enter the hand through 
six compartments formed by the extensor retinaculum 
-a fibrous band that prevents the bow stringing of the 
tendons. At the wrist tendons are covered by a synovial 
sheath but not over the dorsum of hand or fingers. At 
the wrist the extensor tendon is more round and has 
sufficient bulk to hold a suture. Tendon ruptures are 
corrected in rheumatoid arthritis, particularly those 
involving the use of the extensor indicis proprius and 
the extensor digiti minimi. Tendon transfers are also 
done for correction of paralytic defects. Very few 
studies of extensor tendons have been carried out on 
Indian cadavers till date. The observations of this study 
can help surgeons in recognizing the anatomical 
variations in the forearm extensor tendons and thereby 
aid in tendon surgeries. Hence this study was taken 
up to study the anatomical variations of the long 
extensor tendons of medial four fingers of the dorsum 
of the hand and to compare the observations of the 
present study with the studies available in literature. 


MATERIALS AND METHODS: 

Data for the present study was collected from 
formalin fixed cadavers allotted for undergraduate 
dissection in the Department of Anatomy, St. John’s 
Medical College, Bangalore and also from a collection 
of embalmed still born full term fetuses available at 
the same institution, over a period of two years from 
May 2007 to April 2009. A total of 50 forearms and 
dorsum of the hands were dissected. This included 30 
adult cadaver hands and 20 fetal cadaver hands of 


either gender. A longitudinal incision was made on the 
back of the forearm and dorsum of the hand. Three 
transverse incisions were made one each at the 
posterior aspect of elbow, wrist and the base of the 
proximal phalanges. Longitudinal incisions also made 
over the dorsum of each finger and tendons were 
exposed (Figure 1). The skin was reflected and the 
superficial fascia was removed. The deep fascia was 
cleared except for the extensor retinaculum. 
Longitudinal incisions made over the dorsum of each 
finger and the tendons were exposed. All extensor 
tendons to the fingers identified, cleaned and the 
number and width of the tendon slips and strands were 
recorded.Cadavers with any hand anomalies, 
hematomas, fractures, tumors or lacerations were 
excluded from the study. All the dissected specimens 
were photographed with a digital camera. The results 
were statistically analyzed for the following parameters 
namely Mean, Standard Deviation, Range, Side and 
gender dominance. 


RESULTS: 

The details of the findings of the tendon of 
each muscle are noted as single, double, triple, multiple 
and absent tendons and the size of each is as below 
(Tables 1,2,3): 

1. The Extensor indicis (Table 4): 

No of tendons: The extensor indices was 
represented by a single tendon in 78% (39) of total 50 
hands dissected (Figure 2b). In nine (18%) hands the 
extensor indicis was found to split into two or three 
slips (Figure 2c). Among adult hands single tendon 
was found in 22(74%) cases and, double and triple in 
four (13%) each (Figure 2d). Among fetuses the 
extensor indicis with a single tendon was found in 17 
(85%) specimens and double tendons in one (5%) 
specimen. Extensor indicis was absent in two (4%) 
hands. In a female fetus extensor indicis muscle along 
with its tendon was absent bilaterally (Figure 2a). 

Size: Range of the width of the extensor indicis 
tendon was 1.2mm to 5.5mm in adult males and 1.0 
mm to 4.4 mm in adult females. In fetuses, the width 
of the extensor indicis tendons was in the range of 1.0 
mm to 1.9 mm in males and 0.8mm to 1.56 mm in 
females. 


2. The Extensor digitorum: 

a). Extensor digitorum tendon to the index finger 
(Table 5):Except in one right hand of a male fetus where 
the extensor digitorum tendon was absent, a minimum 
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Figure 1: Shows the incisions for the exposure of the extensor tendons. A-A Longitudinal incision on the back of forearm and dorsum of 
hand. B, C, D Transverse incisions on elbow, wrist and base of digits. a, b,c,d,e longitudinal incision on the dorsum of the digits. 


— > — — = _ 


> f cok? ~ “ ¥ 
Figure 2: Extensor indicis tendons; 2a Extensor indices absent; 2b Single Extensor indices tendon present; 2c Double Extensor indices 
tendon; 2d Multiple Extensor indices tendons 


Figure 3: Extensor Digitorum tendons to medial four fingers; 3a Single slip of Extensor digitorum to all medial four fingers; 3b Multiple 
tendons slip of Extensor digitorum to the ring finger; 3c Multiple tendons slip of Extensor digitorum to the index, middle and the ring 
finger; 3d Extensor digitorum tendon to the little finger absent 
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Figure 4: Extensor digiti minimi, 4a Extensor digiti minimi single tendon to little finger, 4b Extensor digiti minimi double tendon to little 


finger, 4c three tendons of Extensor digiti minimi to little finger, 4d 


of one extensor digitorum tendon to the index finger 
was found in all the hands dissected. A single tendon 
of the extensor digitorum to the index finger was found 
in 45(90%) of the all dissected hands including fetuses 
and adults (Figure 3a). Occurrence of double and triple 
tendons together was found in the remaining four (8%) 
hands (Figure 3c). 

In adult hands: A single tendon of the extensor 
digitorum to index finger (Figure 3a) was found in 
19(90%) hands either double or triple tendons of the 
extensor digitorum to the index finger were found in 
three (10%) hands (Figure 3c). 

Fetal hands: In one right hand (4%) of a male 
fetus extensor digitorum tendon to the index finger was 
found to be absent. A single tendon of the extensor 
digitorum for the index finger was found in 18(92%) 
hands and double tendons were found in remaining one 
(4%) hand. 

Size: The width of the tendons in adult males 
was in the range of 1.0 -5.39 mms and in adult females 
2.13 - 4.65mms. The width of the tendons in male 
fetuses was in the range of 1.0 -1.9mm and in female 
fetuses 0.73-1.73 mm. 


b). The Extensor digitorum tendon to the middle 
finger (Table 6): Aminimum of one extensor digitorum 
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tendon to the middle finger was found in all the hands 
dissected. A single tendon of the extensor digitorum to 
the middle finger (Figure 3a) was found in 36 out of 
50 (72%), of the all dissected hands including fetuses 
and adults. Double and triple tendons were found in 
13(26%) hands (Figure 3c). Multiple tendons were 
found in a right hand of an adult male (2%) (Figure 
3d). 

Adult hands: a single tendon of the extensor 
digitorum to middle finger was found in 20 (67%) hands, 
either double or triple tendons of the extensor digitorum 
to the middle finger were found in nine (30%) hands. 
Multiple tendons were seen in one (3%) hand (Figure 
2d). 

Fetal hands: A single tendon of the extensor 
digitorum for the middle finger was found in 18(80%) 
hands. Double or triple tendons were found in four 
(20%) hands. 

Size: The width of the extensor digitorum to 
the middle finger was in the range of 0.81 to 9.28mm 
in adult males and1.01to 6.5mm in adult females. In 
fetuses the width of the extensor digitorum tendons 
was in the range of 1 to 3.6mm in males and 0.74 to 
2.4mm in females. 
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c). The Extensor digitorum tendons to ring finger 
(Table7): A minimum of one extensor digitorum tendon 
to the ring finger was found in all the fifty hands 
dissected. A single tendon of the extensor digitorum to 
the ring finger (Figure 3a) was found in 22(44%) of 
the all dissected hands including fetuses and adults. 
Occurrence of double or triple tendons (Figure 3d) 
was found in 22(44%) hands. Multiple tendons were 
observed in remaining six (12%) hands (Figure 3b). 

In adult hands: a single tendon of the extensor 

digitorum to ring finger was found in nine (30%) hands, 
either double or triple tendons of the extensor digitorum 
to the index finger were found in 15(50%) hands. 
Multiple tendons were seen in six (20%) hands. 
In fetal hands: A single tendon of the extensor digitorum 
for the ring finger was found in 13(65%) hands. Double 
tendons or triple tendons were found in the other seven 
(35%) hands. 

Size: The width of the extensor digitorum to 
the ring finger was in the range of 0.72 to 11.7mm in 
adult males and1.30 to 6.5mm in adult females. In 
fetuses the width of the extensor indicis tendons was 
in the range of 0.44 to 2.2mm in males and1.07 to 
2.93mm in females. 


d). Extensor digitorum tendon to the little finger 
(Table 8): A single tendon of the extensor digitorum to 
the little finger (Figure 3a) was found in 11(22%) of 
the all dissected hands including fetuses and adults. 
No extensor digitorum tendon to the little finger was 
found in 29(58%) hands (Figure 3b). Double tendons 
were seen in remaining ten (20%) hands (Figure 3c). 
Adult hands: The extensor digitorum tendon to little 
finger was absent in 21(70%) hands. Either double or 
triple tendons of the extensor digitorum to little finger 
were found in the remaining 9 (30%) hands. 

Fetal hands: There were no extensor 
digitorum tendons for the little finger in eight (40%) 
hands. A single tendon of the extensor digitorum for 
the little finger was found in seven (35%) hands. 
Double tendons were found in the remaining five (25%) 
hands. 

Size: The width of the extensor digitorum to 
the little finger was in the range of 0.97 to 3.0 mm in 
adult males and1.17 to 2.3mm in adult females. In 
fetuses the width of the extensor indicis tendons was 
in the range of 0.37 to 2.0 mm in males and 0.18 to 
1.30mm in females. 


e). Extensor digiti minimi (Table 9): 
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a) Number of tendons: In all the dissected hands, 
inclusive of adults and fetuses a single tendon for the 
extensor digiti minimi (Figure 4a) was found in nine 
(18%) hands, either double(Figure 4b) or triple (Figure 
4c) in 40(80%) hands. Extensor digiti minimi was absent 
in one (2%) hand. Extensor digiti minimi muscle along 
with tendon was absent in right hand of a male fetus. 
In all adult hands: a minimum of one extensor digiti 
minimi tendon was present; two (6%) tendons were 
single stranded, 23(77%) double and five (17%) had 
three strands. 

Fetal hands: In one right hand of a male fetus 
(5%) extensor digiti minimi tendon was absent. Single 
tendon was found in seven (35%) hands and double 
tendons in 12(60%) hands. 

Size: The width of the extensor digiti minimi 
tendon was in the range of 0.8 to 4mm in adult males 
and 0.95 to 3.34 mm in adult females. In fetuses, the 
width of the extensor digiti minimi tendons was in the 
range of 0.5 to 1.94 mm in males and 0.67 to 1.89 mm 
in females. 


DISCUSSION: 

The anatomic variations, arrangements and 
occurrence of the extensor tendons have been 
documented by many investigators®: 4 > ° 71 (Table10). 
It is of utmost importance for the surgeons to pay 
attention and be aware of the variant pattern of 
extensor tendon distribution to each digit during surgery 
involving tendon transfer. The dorsal digital expansion 
of each digit receives tendons from, either one or more 
of the following extensor muscles viz., extensor indicis, 
and extensor digitorum and extensor digiti minimi. 

1. Extensor Indicis (Table 4, 10): 

The muscle of the index finger is rarely absent. 
A number of variants of this muscle are described!): 
1) the origin of the muscle may shift from the ulna to 
the radius, the carpus, or the interosseous membrane. 
2) Extensor indicis may blend with extensor secundii 
internodi pollicis (extensor pollicis longus). 3) An 
unusual origin of the extensor indicis muscle has been 
described arising from the lunate, navicular (scaphoid) 
and capitate bones and terminating on the head of the 
proximal phalanx of the index finger. According to these 
authors it may have two heads or the muscle may be 
completely doubled.!! 

The tendon of extensor indicis is occasionally 
doubled and one of the slips may pass, although rarely, 
to the thumb or ring finger, or more commonly to the 
middle finger. This last slip, forming an extensor digiti 
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Table 1: Combined incidence of number of tendons of each. Extensor muscle to each digit of the both Adult and fetal 
hands. 


Incidence (%) 


Name of the muscle Bee oe ons 
. No. of tendons| Right Left hand Total 
hand n=27 n=23 n=50 
Extensor indicis Absent 1(4) 1(4) 2(4) 
Single 21(77) 18(78) 39(78) 
Double 3(11) 2(9) 5(10) 
Triple 2(8) 2(9) 4(8) 
Extensor digitorum to : Absent 1(4) 0(0) 1(2) 
a) the index finger Single 23(84) 22(96) 45(90) 
Double 2(8) 1(4) 3(6) 
Triple 1(4) 0(0) 1(2) 
Single 18(66) 18(78) 36(72) 
i Double 6(22) 5(22) 11(22) 
b) the middle finger Triple 2(8) 0(0) 2(4) 
Multiple 1(4) 0(0) 1(2) 
Single 11(41) 11(48) 22(44) 
Double 10(37) 7(30) 17(34) 
. Triple 3(11) 2(9) 5(10) 
C) ETRE Ener Multiple 3(11) 3(13) 6(12) 
Absent 14(52) 15(65) 29(58) 
: Single 8(30) 3(13) 11(22) 
REET EET: Double 5(18) 5(22) 10(20) 
Extensor digiti minimi Absent 1(4) 0(0) 1(2) 
Single 6(22) 3(13) 9(18) 
Double 17(63) 18(78) 35(70) 
Triple 3(11 219 5(10 


Figures in the bracket indicates (%) 
Table 2: Incidence of number of tendons of each extensor muscle to each digit in adult. 


Incidence (%) 


Name of the muscle 


No of tendons Male Female Total 

n=21 n=9 n=30 

Extensor indicis Single 17(80) 5(56) 22(73) 
Double 2(10) 2(22) 4(13) 

Triple 2(10) 2(22) 4(13) 

Extensor digitorum to : Single 19(90) 8(89) 27(90) 
a) the index finger Double 1(5) 1(11) 2(7) 
Triple 1(5) 0(0) 1(3) 

Single 13(62) 7(78) 20(67) 

; Double 7(33) 1(11) 8(27) 
b)the middle finger Triple 1(5) 0(0) 1(3) 
Multiple 0(0) 1(11) 1(3) 

Absent 7(33) 2(22) 9(30) 

. eke Single 8(38) 4(44) 12(40) 
pie eT mRee Double 2(10) —«1(11) 3(10) 
Triple 4(19) 2(22) 6(20) 

Absent 14(67) 7(78) 21(70) 

; Single 4(19) 0(0) 4(13) 

ay Hen Ber Double 3(14) 222) 5(17) 
Extensor digiti minimi Single 1(5) 1(11) 2(6) 

Double 17(81) 6(67) 23(77) 
Triple 3(14 2(22 5(17 


Figures in the bracket indicates (%) 


People’s Journal of Scientific Research January 2015; Vol. 8, Issue 1 6 


Palatty, et al.: Anatomical Study of Extensor Tendons of Medial Four Fingers in Adults and Fetuses-A Cadaveric Study 


Table 3: Incidence of number of tendons of each. Extensor muscle to each digit in fetal hands. 


No: of Incidence(%) Incidence(%) Incidence (%) 
Name of the muscle eudans Malen=12 Female n=8 Total n=20 
Absent 0(0) 2(25) 2(10) 
Extensor indicis Single 11(92) 6(75) 17(85) 
Double 1(8) 0(0) 1(5) 
a ; Absent 1(8) 0(0) 1(4) 
on ae Asal to: Single 10(84) 8(100) 18(92) 
a) heandeniinge Double 1(8) 0(0) 1(4) 
Single 10(84) 6(75) 18(80) 
Double 1(8) 2(25) 3(15) 
b) the middle finger Triple 1(8) 0(0) 1(5) 
Single 5(42) 8(100) 13(65) 
Double 5(42) 0(0) 5(25) 
c) the ring finger Triple 2(16) 0(0) 2(10) 
Absent 3(25) 5(63) 8(40) 
Single 4(33) 3(37) 7(35) 
d) the little finger Double 5(42) 0(0) 5(25) 
Absent 1(8) 0(0) 1(5) 
Extensor digiti minimi Single 3(25) 4(50) 7(35) 
Double 8(67) 4(50) 12(60) 


Table 4: Side wise occurrence of the number of tendinous slips of each extensor muscle to the digits: No.1: extensor indicis 


Right side 


ADULT MALES 
(n=11) 
ADULT FEMALES 
(n=5) 
FETUS MALE 
(n=6) 
FETUS FEMALE 
(n=5) 
Left side 
ADULT MALES 
(n=10) 
ADULT FEMALES 
(n=4) 
FETUS MALE 
(n=6) 
FETUS FEMALE 
(n=3) 
n =number of hands observed 
III may occur as a separate muscle (2-5%) arising 
from the ulna, or from the posterior ligament of the 
wrist joint. An extensor digiti IV is a rarer variation. 
These slips of the deep or short extensor appear to be 
reversions to a primitive arrangement, in which the 
muscle provides tendons to the whole series of digits. 
The tendons of these muscles may also be poorly 
developed.!°! 


NUMBER OF TENDONS 

Number ( No of sides found) 
0(0);19);2(1);3(1);4(0) 
0( 0);1(3);2(1);31);4(0) 
0(0);1(5);2(1);3(0);4(0) 


0(1);1(4);2(0);3(0);4(0) 


0(0);1(8);2(1);3(1);400) 


0(0);1(2);2(1);3(1);40) 


0(0);1(6);2(0);3(0);4(0) 


0(1);1(2);2(0);3(0);4(0) 


WIDTH 
(in mm ; mean +SD; range) 
(3.42+0.97;1.2-5.5) 


(1.27+0.19;1-1.5) 


(1.340.27;0.96- 1.56) 


(3.2341.11;1.66-4.99) 


(3.01+0.93; 1.7-4.4) 


(1.43+0.41;1-1.9) 


(1.05+0.36;0.8-1.3) 


In an extensive study of the extensor indicis 
proprius muscle, 263 extremities from 140 consecutive 
cadavers were examined by Cauldwell, et al.!°! These 
authors report that in man, the gorilla, and frequently 
the chimpanzee, a relatively constant special extensor 
indicis can be found. Inspite of its constancy, the muscle 
showed marked variation in size origin, insertion, or all 
of these, in 41 (15.6%) of 263 specimens. In eight 
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specimens (3%) from female cadavers, the muscle was 
abnormally small. They did not find complete absence 
of this muscle in the sufficiently large number of the 
specimens they examined. 

Variations in origin and insertion were observed 
in three cases out of 548 Japanese upper extremeties 
studied by Hirai , Yoshida, Yamanaka et al!) (1.4%) 
the muscle was aberrant at its origin only: 1) a short 
muscle of carpal origin joined the tendon of a normal 
indicis; 2) the tendon of an indicis was incorporated 
with a short muscle of carpal origin; 3) a short muscle 
arose autonomously from the radial tip and carpus and 
inserted by two tendons with the index and middle 
fingers. The short carpal extensor has been termed an 
“extensor digiti brevis manus” by these authors. 

The most common pattern of extensor indicis 
observed by Gonzalez et al in their study was a single 
tendon with one slip proximal to the extensor 
retinaculum."! It was observed to lie in an ulnar position 
to Extensor Digitorum —index finger. These researchers 
also documented an extensor indicis that initially was 
placed radial to the Extensor Digitorum -index but 
shifted ulnar to it at the metacarpo phalangeal joint 
(MCP). One case in their study revealed the absence 
of Extensor Indicis, while a small percentage revealed 
two slips, one to the middle and the other to the index 
finger. However 90 % of the cases in the study 
reported by Von Schroeder, Botte only one tendon was 
observed for the index finger.?.!0! 

The present study showed 85% of Extensor 
Indicis to having a single tendon. Gonzalez et al 
examined the relationship between the Extensor Indicis 
and Extensor Digitorum Communis- index at the MCP 
joint.!! Extensor Indicis were positioned ulnar to the 
main Extensor Digitorum tendon. Contrarily, in our study, 
the extensor indicis ran radial to deep to the Extensor 
Digitorum -index, remaining in that position till its 
insertion. Gama!" reported a frequency of 1.1 %(38) 
for this muscle in a study of 3004 adults who were 
randomly examined. Gama!''! has also quoted that this 
muscle has been reported 128 times between 1743 
and1983. Gama "lin his dissection of 559 hands of 
286 cadavers found 17 instances of extensor digitorum 
brevis manus (EDBM). These could be classified into 
three types, based on their origin. The EDBM insertion 
was the same as extensor indicis proprius and they 
were often fused. The two muscles shared the same 
blood and nerve supply. EDBM was considered a 
variant and disassociated part of extensor indicis 
proprius. Excluding variation in origin, supernumerary 


tendons occurred in 17 (of 135 or 12.6%) right and 13 
(of 128 or 10.6%) left extremities, a total of 30 of 263 
or 11.4%) in this study. 

The present study showed that in all the 
dissected hands, inclusive of adults and fetuses a single 
tendon for the extensor indicis was found in 39(78%), 
hands double and triple together in nine (18%) hands. 
Extensor indicis was absent along with tendon was 
absent bilaterally in two (4%) hands in a female fetus. 
2. Extensor Digitorum (see tables 5,6,7,8 and 10): 
Variations of extensor digitorum communis include the 
occasional deficiency of one or more tendons of 
insertion or an increase in their number to five, supplying 
the five digits’. If one of the tendons is absent it is 
usually that to the fifth digit. More frequently, however, 
the tendons are limited to the index or middle finger 
alone, although an additional slip to the thumb is 
occasionally seen. Any digit may receive two tendons. 


Wood!"?! has reported a case of a hand with 
tendons doubled to the second, third and fifth fingers. 
The fleshy part of the muscle may consist of two to 
four bellies, one for each tendon of insertion. Tendinous 
slips may leave the muscle and join those of extensor 
Indicis or extensor pollicis longus. Wood has quoted a 
study by Henle where the head to the second finger 
was found arising from extensor carpi radialis brevis, 
and another head supplied the third finger. 


Celik et al, in their study''3! documented that 
the most common pattern seen with Extensor Digitorum 
was three tendons proximal and five distal to the 
extensor retinaculum. The EDM has been reported to 
display variations with regards to the number of tendons 
(341; A previous study has reported one tendon to the 
index finger, one to the middle finger, two to the ring 
finger, and none to the little finger. Research studies 
have also described multiple tendons to the middle and 
the ring finger. 

The embryological explanation for such an 
anomaly can be explained by the fact that the precursor 
extensor muscle mass differentiates mainly into three 
bundles - the superficial extensor digitorum communis, 
extensor carpi ulnaris and the extensor digiti quinti 
proprius and the anomalies related to the extensor 
muscle are commonly due to an early developmental 
defect related to the developing extensor sheet of the 
forearm.!-'41 

The observations made in the present study 
for extensor digitorum tendons to all the index, middle, 
ring and little fingers are shown in tables 5,6,7,8. 
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Table 5: side and the number of tendinous slips of each extensor muscle to the digits: NO 2: Extensor Digitorum —Index 


Finger. 
Right side 


ADULT MALES 
(11) 


ADULT FEMALES 


(5) 
FETUS MALE 
(6) 
FETUS FEMALE 
(5) 

Left side 
ADULT MALES 
(10) 


ADULT FEMALES 


(4) 
FETUS MALE 
(6) 
FETUS FEMALE 
(3) 


n =number of hands observed 


Table 6: Side and the number of tendinous slips of each extensor muscle to the digits:No 3: Extensor digitorum-Middle 


Finger. 


Right side 


ADULT MALES 
(11) 
ADULT FEMALES 
(5) 


FETUS MALE 
(6) 


FETUS FEMALE 
(5) 


Left side 


ADULT MALES 
(10) 


ADULT FEMALES 


(4) 
FETUS MALE 
(6) 
FETUS FEMALE 
(3) 


n =number of hands observed 


NUMBER OF TENDONS 


(No: of sides found) 


0(0);19);2(1);3(1);40) 


0(.0);1(5);2(0);3(0);4(0) 


0(0);1(5);2(1);3(0);40) 


0(1)51(4);2(0);3(0);40) 


0(0);1(1.0);2(0);3 );4(0) 


0(0);1(3);2(1);3(0);40) 


0(0);1(6);2 (0) ;3(0);40) 


0(0);1(3);2(0);3(0);40) 


NUMBER OF TENDONS 
(No: of sides found) 


0(0);1(6);2(4);3(1);4) 
0( 0);1(4);2(0);3(0);4(0)5(1) 


0(0);1(5);2(0);3(1);4(0) 


0(0);1(3);2(2);3(0);4(0) 


0(0);1(7);2(3);3(0);4(0) 


0(0);13);2(1);3(0);4) 


0(0);1(5);2(1);3(0);4(0) 
0(0);1(3);2(0);3(0);4(0) 
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WIDTH 
(Mean +SD ;ran ge) 


(3.48+41.06;1.0-5.39) 


(3.3+0.78;2.55-4.65) 


(1.27+0.19;1-1.5) 


(1.3+0.27;0.96- 1.56) 


(3.7740.88:2.25-5.13) 


(2.61+0.30; 2.13-2.95) 


(1.4340.41;1-1.9) 


(1.29+0.51;0.73- 1.73) 


WIDTH 
(Mean +SD; Range) 


(4.06+2.1;0.81-9.28) 


(2.9+2.09;1.01-6.5) 


( 1.5+0.53;1-2.21) 


(1.4+0.66;0.74-2.4) 


(4.942. 1:0.88-7.53) 


(3.5+1.4; 1.18-4.9) 


(2.1+0.74;1 48-3.6) 


(1.66+0.47;1.06-2.1) 
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Table 7: Side and the number of tendinous slips of each extensor muscle to the digits: No. 4: Extensor Digitorum -Ring 


Finger. 
Right side NUMBER OF TENDONS WIDTH 
(No: of sides found) (Mean +SD; Range) 
ADULT MALES 0(0);1(3):2(5);3(1):42) (3.3+2.3;1.2-10.2) 
(11) 
ADULT FEMALES —_ 0(0);1(1);2(2):3(1);4(0)5(0)6(1) (2.8+1.4;1.3-6.5) 
(5) 
FETUS MALE 0(0);1(2):28);3(1):4() (1.240.5;0.44-2.2) 
(6) 
FETUS FEMALE 0(0);1(5);2(0);3(0):4() (2.07+0.57;1.34- 2.93) 
(5) 
Left side 
ADULT MALES 0(0);1(4);2(3);3(1);4(2) (4.443 .07;0.72-11.7) 
(10) 
ADULT FEMALES 0(0);1(1);2(2);3(0):4(1) (2.6+0.5; 1.8-3.5) 
(4) 
FETUS MALE 0(0);1(3):2(2);3(1):4(0) (1.43+0.41;1-1.9) 
(6) 
FETUS FEMALE 0(0);1(3);2(0);3(0):4(0) (1.741;1.07-2.93) 
G3) 
Table 8: Side and the number of tendinous slips of each extensor muscle to the digits : No. 5: Extenor Digitorum-Little 
Finger. 
Right side NUMBER OF TENDONS WIDTH 
(No: of sides found) (Mean +SD ;range) 
ADULT MALES 0(7);1(2);2(2);3(0):4(0) (2.21+0.54;1.47-3) 
(11) 
ADULT FEMALES 0( 4);1(0);2(1):3(0);40) (2.01+0.30:1.8-2.3) 
(5) 
FETUS MALE 0(1);1(3);2(2);3(0):4(0) (1.07+0.5;0.37-1.69) 
(6) 
FETUS FEMALE 0(2);1B);20);3(0):4(0) (0.92+0.64;0. 18-1.3) 
(5) 
Left side 
ADULT MALES 0(7);1(2);2(1);3(0);4(0) (2.19+0.86;0.97-2.94) 
(10) 
ADULT FEMALES 0(3);1(0);2(1);3(0):4(0) (1.3740.28;1.17-1.58) 
(4) 
FETUS MALE 0(2);1(1);2(B);3(0);4(0) (1.16+0.44;0.73-2) 
(6) 
FETUS FEMALE 0(3);10);20);3(0);4(0) 
(3) (0) 


n =number of hands observed 


3. Extensor Digiti Minimi: 

A number of variations of this muscle have been 
reported:Mori'*! has described an extensor digiti minimi 
accessorius which occurs when the extensor digiti 
minimi divides into two slips. The ulnar part extends 
onto the back of the fifth metacarpal to the base of the 
first phalanx of the little finger and is the extensor digiti 
minimi, the radial slip extends to the dorsal carpal 
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ligament and inserts into it and this becomes the 
extensor digiti minimi accessorius. Mori!'*! found this 
variation in 4% of his subjects. Mori!'>! also describes 
an extensor digiti minimi et quarti, which is present in 
2% of his subjects. The terminal tendon of extensor 
digiti minimi divides into two slips, one extends over 
the fifth metacarpal to insert onto the proximal phalanx 
of the little finger, and second slip extends over the 
fourth metacarpal and fuses with the terminal tendon 
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Table 9: Side and the number of tendinous slips of each extensor muscle to the digits: No 6: Extensor Digiti Minimi. 


Right side 


ADULT MALES 
(11) 
ADULT FEMALES 
(5) 


FETUS MALE 
(6) 
FETUS FEMALE 
(5) 

Left side 
ADULT MALES 
(10) 
ADULT FEMALES 
(4) 
FETUS MALE 
(6) 
FETUS FEMALE 
(3) 


n =number of hands observed 


NUMBER OF TENDONS 
(No: of sides found) 
0(0);1(0);2(8);3(3);4@) 


0( 0);1(1);2(4);30);4(0) 


0(1);1(2);2(3);3(0);40) 


0(0);1(3);2(2);3(0) 40) 


0(0);1(1.);2(9);3(0) 40) 
0(0);1(0);2(2);3(2);40) 
0(0);1(1);2(5);3(0) 40) 


0(0);1(1);2(2);3(0) 40) 


WIDTH 
(Mean +SD; Range) 
(2.14+0.72;0.8-3 24) 


(2.1+0.52;1.56-3.12) 


(0.93+0.38;0.73-1.27) 


(1.13+40.38;0.75- 1.89) 


(2.7+0.65;1.6 1-4.00) 


(2.09+0.75; 0.95-3 34) 


(1.02+0.41;0.5-1.94) 


(0.9740.53;0.67-1.89) 


Table 10: Comparative incidences (%) of variations in extensor tendon number in the literature. 


Extensor No.of Mestdag Godwin and Von El-badawi 
muscle tendons het al !7 Ellis 8 Schroder !° etal> 
n-150 n-50 n-45 n-181 

Extesor Absent 1 0 0 1 
indicis Single 93 92 77 90 
Double 6 8 16 5 

Triple 0 0 7 4 

ED to index Absent 0 0 0 0 

finger Single 95 100 98 100 

Double 5 0 2 0 

Triple 0 0 0 0 

EDto Absent 0 0 0 0 
middle Single 61 92 51 63 
finger Double 39 4 28 18 
Triple 0 4 16 19 

Multi. 0 0 5 0 
ED to ring Single 63 96 12 62 
finger Double 31 2 63 37 
Triple 6 2 16 1 
Multi. 0 0 9 

ED to little Absent 1 2 54 29 
finger Single 6 2 19 30 
Double 0 0 25 0 

Triple 0 0 2 0 

Common 93 96 0 41 

ED minimi Absent 0 0 0 0 
Single 16 0 2 35 

Double 77 82 84 63 

Triple h 8 7 2 

Multi. 0 10 7 0 


People’s Journal of Scientific Research January 2015; Vol. 8, Issue 1 


Hirai et al! Zillber !9 
n-548 n-50 
0 4 
86 78 
14 18 
0 0 
0 0 
92 100 
8 0 
0 0 
0 0 
54 64 
39 24 
7 8 
0 4 
33 18 
49 52 
14 22 
4 8 
16 60 
25 32 
10 6 
1 2 
48 0 
0 0 
10 28 
87 70 
3 2 
0 0 


Present study 
n-30 
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of extensor digitorum for the fourth finger. 

A thin fibrous slip from the lateral epicondyle 
of the humerus and continuous with the common tendon 
is occasionally present!!°!. More rarely, there is a 
supplementary origin from the dorsal surface of the 
ulna. The belly of the muscle may be doubled. 


The tendon of insertion is sometimes divided 
and gives a slip to the fourth digit. An ulnar slip has 
been observed to end on the base of the fifth 
metacarpal, thus exactly reproducing the arrangement 
of the serially homologous slip known as peroneus 
tertius in the leg. The muscle may be absent in rare 
cases, but fusion with extensor digitorum is frequent, 
in which case the tendon comes from the common 
extensor. !'3) 


This muscle is occasionally divided into two or 
even three slips'*!; in other cases it is united with flexor 
digiti minimi brevis. Its absence has been reported, as 
has the doubling of the entire hypothenar muscle mass. 
An accessory head, accessorius ad abductorem digiti 
minimi manus is frequently present. It may arise from 
the tendon of flexor carpi ulnaris, from the flexor 
retinaculum, the tendon of palmaris longus, fascia of 
the forearm, the ulna, or even the radius. Some cases 
have been reported where the additional head arises 
above the wrist from the intermuscular fascia beneath 
either flexor carpi ulnaris or flexor carpi radialis or from 
the ulna. Passing distally, it may cover the ulnar artery, 
even compress it, and end in the abductor or flexor 
digiti minimi brevis. A portion of the muscle is 
occasionally inserted into the palmar ligament of the 
metacarpophalangeal joint. Macalister!!®! has reported 
the variations in this muscle as follows: All the study 
specimens exhibited a single EDM tendon with one 
slip proximal to the retinaculum. The supernumerary 
tendons found in the current study could be safely and 
effectively utilized for reconstructions in case of 
traumatic injuries, nerve lesions and degenerative 
conditions. 

In the present study the following observations 
about extensor digiti minimi have been made: In all the 
dissected hands, inclusive of adults and fetuses a single 
tendon for the extensor digiti minimi was found in 9(18 
%) hands, either double or triple in 40(80%) hands. 
Extensor digiti minimi was absent in 1(2%) hand. 
Extensor digiti minimi muscle along with tendon was 
absent in right hand of a male fetus. 

Side, gender and fetal vs. adult variations in 
occurrence of number of tendons: No significant side 


variations in the occurrence of number of tendons in 
either sex was found in data compiled from all the 50 
hands dissected (Table 1). T he results for each digit 
in both adults and fetuses show significantly higher 
number of tendons in males. Fetal hands show absence 
of tendons of extensor indicis, and absence of extensor 
digitorum tendons to all the digits in some cases (Table 
3). Where, as the absence of tendons of extensor 
digitorum tendon was noticed only for the little finger 
in the adult hands (Table 2). 


CONCLUSION: 


The complexity and intricacy of hand function 
can only be revealed by understanding its anatomy. 
Extensor muscles have a relatively consistent 
architecture; however, they may have notable anatomic 
variations in their tendons, particularly on the ulnar side 
of the hand. Knowledge of anomalous extensor 
tendons may also be helpful in identifying and planning 
tendon transfer or graft surgeries. Presence of multiple 
tendons may be beneficial in tendon transfer operations. 
Research studies have advocated the selection of 
appropriate tendon slip for transfer to be aided by the 
recognition of the anatomical anomalies. Synovitis of 
the extensor tendons is known to occur in 30% of cases 
of patients of rheumatoid arthritis and rupture of the 
tendons are more common in the extensor tendons of 
4th and Sth digits and in extensor pollicis longus. Thus, 
anomalies of extensor tendons of 4 and 5" digits 
assume much importance as it is clinically important 
for all tendon transplant surgeries. The supernumerary 
tendons found in the current study could be safely and 
effectively utilized for reconstructions in case of 
traumatic injuries, nerve lesions and degenerative 
conditions. Precise knowledge and awareness of 
possible variations of extensor tendons of the hand are 
vital for the success of reconstructive procedures in 
this region. Furthermore, accurate interpretation of 
MRI scans of this region requires profound familiarity 
with the variations of the extensor tendons. The 
observations made in the present study will supplement 
our knowledge of variations in this region, which should 
be quite useful in forearm and hand surgery. 
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ABSTRACT 


Nephropathy is a common complication of Diabetes Mellitus that could lead to End Stage Kidney Disease 
(ESKD). Microalbuminuria is important as an ‘early marker’ of renal disease as it represents a time when renal biopsy 
shows no or minimal changes. Glycosylated Hemoglobin (HbA Ic) represents the average glucose concentration over the 
period of 2-3 months and is accepted as a useful index of mean blood glucose. 

The purpose of the study was to study the relationship between HbA Ic and urinary microalbumin in patients of 
type 2 diabetes mellitus. A prospective study was conducted on 200 known diabetics. Detailed history was taken and 
thorough physical examination of all the patients was done followed by HbA 1c estimation by Bio Rad D10 HPLC machine 
and microalbumin by Nyco Card Microalbumin test kit. Statistical analysis was done using Karl Pearson’s correlation 
using SPSS software version 19. 56.5% of the cases were males and 43.5% females. 43.5% cases were positive for 
microalbumin, of which 47% had duration of diabetes between 5 to 10 years (p<0.05). 35% cases had HbA Ic in the range 
of 8.1-10% of which 67% had microalbuminuria (p<0.05) . Microalbuminuria showed a significant correlation with HbAlc 
and duration of diabetes, thus serving as an invaluable tool in monitoring of glycaemic status and screening for diabetic 


Research Article 


nephropathy. 


KEY WORDS: diabetes, diabetic nephropathy, glycosylated haemoglobin (HbA 1c), urinary microalbumin. 


INTRODUCTION: 

Diabetes mellitus (DM) is one of the most 
common chronic diseases in most countries."!! Diabetic 
nephropathy (DN) is one of the most common 
complications, and an important cause of renal failure. 
1 Microalbuminuria is the earliest clinically detectable 
stage of diabetic kidney disease at which appropriate 
interventions can retard, or even reverse, the progress 
of nephropathy."! 

Glycosylated haemoglobin (GHb) is a useful 
index of mean glycaemia during the preceding 120 
days.) It is also a predictor of complications as 
measures reducing HbA Ic correspondingly reduce the 
risk of complications."! 

The present study was done to evaluate the 
relationship between duration of diabetes, degree of 
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hyperglycemia and the incidence of microalbuminuria 
in patients with diabetes mellitus. This correlation can 
have important implications in deciding how strictly the 
blood sugar levels of diabetic patients need to be 
controlled for optimum health and prevention of 
complications like diabetic nephropathy. 


MATERIALS AND METHODS: 

A prospective study, including randomly 
selected 200 known type 2 diabetic patients attending 
both outpatient and inpatient departments was 
conducted from August 2011 to June 2013. A detailed 
history was taken and thorough physical examination 
of all the patients was done, followed by HbAlc 
estimation and tests for proteinuria (both microalbumin 
and macroalbumin). 

Blood samples were taken in EDTA 
vacutainers for HbAIc. It was tested on the BIO RAD 
D10 dual programme HPLC machine by cation 
exchange chromatographic technique. 
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For protein estimation, random urine sample was taken. 
All samples were tested for presence of albumin by 
URITRACE 10 PA reagent strips. (Based on _ the 
principle of protein error of Ph indicator). Albumin 
negative samples were then tested for microalbumin 
by the NYCO CARD microalbumin test kit following 
the principle of sandwich format immunommetric assay. 

Statistical analysis was done by applying Karl 
Pearson’s correlation using Statistical Programme for 
Social Sciences (SPSS) version 19. p value of <0.05 
was considered statistically significant. 


RESULTS: 

The study included patients in the age group 
ranging from 30-80 years with mean age of 52.2 years. 
Maximum cases (37%) were in the age group of 41- 
50 years, followed by 23.5% cases in the age group of 
51-60 years. Majority of cases, 75, (37.5%) had 
duration of diabetes upto 5 years followed by 70 (35%) 
cases with duration of 5- 10 years. Out of the total 
cases, 67 (33.5%) were normoalbuminurics. 133 
showed protienuria, of which 87 (43.5%) were 
microalbuminurics and 46 (23%) were 
macroalbuminurics. Among microalbuminuric patients, 
60 (68.97%) were males and 27 (31.03%) were 
females.119/200 patients (59.5%) were hypertensive. 
Among the microalbuminurics, 57 (65.5%) were both 
diabetic and hypertensive. These findings were 
statistically significant (p value < 0.05) of the total 
microalbuminuric cases, 52/87 (59.7%) were smokers. 
A positive correlation was observed. (p value <0.05). 
Duration of diabetes was upto 5 years in 46/67 (68.6%) 
cases without proteinuria. Majority of microalbuminuric 
41/87 (47.13%) and macroalbu-minuric cases 15/ 
46(32.6%) had duration between 5-10 years. In the 
patients with duration of diabetes between 11-15 years, 
17/87 (19.5%) were microalbuminurics and 13/46 
(28.2%) were macroalbuminurics. A significant 
correlation was observed between duration of diabetes 
and the development of micro and subsequently 
macroalbuminuria (p value<0.05). Most of the patients, 
70, (35%) had HbAIc in the range of 8.1-10% 0 the 
total cases, 37 (18.5%) showed good glycaemic control 
(HbAlc upto 7%). Out of these, 33 (89.2%) showed 
no proteinuria. However, in two _ cases 
microalbuminuria was present. 163 (81.5%) cases 
showed poor glycaemic control. Maximum number of 
patients without any proteinuria , 33/67 (49.2%) showed 
HbAlc upto 7.0%. Amongst the microalbuminuric 
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patients, maximum 47/87 (54.02%) had HbAIc in the 

range of 8.1-10%. Maximum macroalbumin positive 
patients 16/46 (34.7%) had HbA Ic in the range of 10.1- 
12%. A positive correlation was seen between degree 
of glycaemic control and development of proteinuria 
(p value <0.05). 


DISCUSSION: 

The first detectable sign of kidney damage is 
the appearance of microalbuminuria.'! This allows 
early intervention with the goal of delaying the onset 
of overt diabetic nephropathy.'”) To maximize 
prevention of microalbuminuria development, blood 
pressure should be maintained at less than 130/80 mm 
Hg, and HbAIc should be kept below 7%."! The level 
of glycaemic control also plays an important role in the 
transition from normoalbuminuria to microalbuminuria 
to macroalbuminuria."! 

Hence, two important recommendations for the 
follow-up of diabetics include monitoring of glycaemic 
status by HbAlc and screening for nephropathy with 
urine microalbumin to assess disease progression and 
to detect potential progression towards end organ 
damage.”! 

The age range of patients in our study was 30- 
80 years with the mean age of 52.2 years. Similar mean 
age was observed in various other studies by Chowta 
NK et al, Kanakmani J et al, Maskari FA et al.!8!9.!J 
Although the exact reason why the residents of 
developing countries, especially Asian, are more prone 
to diabetes at a younger age remains speculative, there 
is growing evidence to support the concept of the 
‘Asian Indian Phenotype’. The term refers to the 
peculiar metabolic features of Asians characterized by 
a propensity to excess visceral adiposity, elevated 
serum triglycerides and an increased ethnic 
susceptibility to diabetes.!1* 

Microalbuminuria is a useful predictor of renal 
failure in diabetics. The causal risk factors for 
microalbumin are poor glycaemic control and raised 
blood pressure. Duration of diabetes, male sex and 
smoking as additional risk factors for 
microalbuminuria.""”! 

In our study, 33.5% cases were normoalbumi- 
nurics, 66.5% were proteinurics, of which 43.5% had 
microalbuminuria and 23% albuminuria . Similar results 
were obtained in many other studies by Jha P et al, Al 
Sheikh et al, Muraliswaran P et al etc.©:!*:'3) High 
microalbumin levels can be due to irregular 
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Table 1: Demographic Profile according to status of proteinuria 


NORMOALBUMINURIA = MICROALBUMINURIA MACROALBUMINURIA 


No. of PATIENTS 67(33.5%) 87(43.5%) 46(23%) 
MEAN AGE 47.3 years 52.8 years 59.6 years 
MEAN DURATION — 4.59 years 8.6 years 12.68 years 
MALES 33 (49.25%) 60(68.97%) 22(47.82%) 
FEMALES 34(50.24%) 27(31.03%) 24(52.18%) 
SMOKERS 22(32.83%) 52(59.77%) 22(47.82%) 
HYPERTENSIVES 22(32.83%) 57(65.52%) 41(89.13%) 
MEAN AbAIc 7.37% 9.76% 11.10% 
Table 2: Correlation of protienuria with duration of diabetes. 
DURATION NO MICRO MACRO TOTAL 
OF DIABETES PROTEINURIA ALBUMINURIA ALBUMINURIA 
CASES % CASES % CASES % 
0-5 45 67.1 23 26.4 6 13.0 74 
6-10 14 20.9 4] 47.2 15 32.6 70 
11-15 07 10.5 17 19.5 13 28.3 37 
16-20 00 00 03 03.4 09 19.6 12 
21-25 00 00 02 02.3 02 04.4 04 
>25 01 1.5 01 01.2 01 02.1 03 
TOTAL 67 100 87 100 46 100 200 
Table 3: Status of Proteinuria according to HbA Ic level. 
HbAIc NO MICRO MACRO TOTAL 
(%) PROTEINURIA | ALBUMINURIA | ALBUMINURIA 
UPTO 7.0 29 2 1 32 
7.1-8.0 22 13 3 38 
8.1-9.0 8 21 7 36 
9.0-10.0 6 21 7 34 
10.1-12.0 2 21 14 37 
12.0-14.0 0 6 8 14 
14.0-16.0 0 2 5 7 
>16.0 0 1 1 2 
Total 67 87 46 200 


treatment and poor glycaemic control. The level of 
glycaemic control is a strong factor influencing the 
transition from normoalbuminuria to microalbumi- 
nuria.'*! A lower percentage of microalbumin was also 
seen in a number of studies by Chowta NK et al, 
Kanakmani J et al, Verghese A et al!*'°-'4) while few 
studies by Maskari FA et al and Choo Kang E et 
all'!'5] showed a higher percentage of microalbumi- 
nuria. This variation can be due to difference in ethnic 
susceptibility to nephropathy.""*! 

In the present study, maximum number of 
microalbumin positive patients (47.2%) had longer 
duration of diabetes (6-10 years) and higher HbAlc 
levels (8.1-10%) as compared to normoalbuminurics. 
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This is in accordance to other studies by Al Sheikh et 
al, Maiti A et al, Afkhami M et al.!!?:'7.'8] This can be 
explained by the fact that higher HbAIc indicates 
persistent hyperglycaemia which leads to excessive 
protein glycosylation and subsequent deposition of 
these advanced glycated end products in the 
glomerulus. This results in glomerular hypertrophy and 
thickening of glomerular basement membrane, 
eventually leading to leakage of protein."'®! In contrast, 
in the study by Chowta N K et al!®! maximum number 
of microalbumin positive patients had duration of 
diabetes more than 15 years. This can again be due to 
variation in glycaemic controls of the cases studied. 
The causal risk factors for microalbumin are poor 
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glycaemic control and raised blood pressure.!'*! Studies 
show that once microalbuminuria is present, it is most 
likely to progress to protienuria in approximately 20- 
50% of the subjects and is accelerated by the presence 
of hypertension. Smoking has been described to be a 
major risk factor for the development of 
microalbuminuria. In our study, of the total 
microalbumin positive patients, 57(65.5%) were also 
hypertensive and 52 (59.7%) were smokers. This is in 
agreement with many earlier studies, !!?:'4.'5.16.18] 

Diabetes itself is not a high mortality condition, 
but is a major risk factor in other causes of death and 
has a high attributable burden of disability.!'?! Diabetic 
nephropathy, a common sequelae of uncontrolled 
diabetes, greatly affects the quality of life and 
contributes to decreased life expectancy.?° 

Good glycaemic control is the key to 
preventing the onset of diabetic nephropathy. Duration 
of diabetes and level of glycaemic control has a 
significant contribution for the development of 
microalbuminuria by prolonged exposure to 
hyperglycaemia induced advanced glycosylation end 
products accumulation. The fact that presence of 
microalbumin can lead to adverse outcomes in 
diabetics, and the recognition that its risk factors and 
clinical course are amenable to treatment provide a 
genuine case for action. 


CONCLUSION: 

Present study showed a positive correlation of 
microalbuminuria with duration of diabetes and level 
of glycaemic control (measured by HbAlIc levels), 
which is in accordance with many previous reports. 
Also, presence of concomitant hypertension and 
smoking were important risk factors in early 
development of nephropathy. Therefore, regular 
screening for microalbuminuria in addition to continuous 
HbAlIc estimation are important tools in the 
management of DM. Treatment of hypertension and 
aggressive lifestyle changes including measures to quit 
smoking should be given topmost priority. 

The rising prevalence of diabetes can produce 
major constraints on health care budget. This urgently 
calls for not only good control of diabetes to prevent 
nephropathy but also to address the larger issue of 
primary prevention of diabetes, that is, reduction in the 
prevalence of diabetes itself by aggressive lifestyle 
modifications. 
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ABSTRACT: 


The present study was undertaken to find out a new easy and comparable method with the Gold standard in the 
diagnosis of malaria. Fluorescence microscopy with stained smear was found to be a feasible and more sensitive procedure. 
Blood samples were collected from 256 patients of suspected malaria & were subjected to all three diagnostic modalities- 
peripheral blood smear (PS), florescent microscopy with stained smear (FM), and antigen detection test using. Plasmodium 
lactate dehydrogenase (pLDH) and aldolase (AG). The results of various methods were compared. It was seen that 
florescence microscopy (FM) ) when compared with PS (Thick and thin smears) the sensitivity & specificity was found to 
be 92.4% & 77.4% respectively.FM when compared with Antigen was found to be 94.9% & 92.3% respectively.FM gives 
sensitivity close to AG which is the most sensitive test & the specificity is better which is close to PS which is gold 
standard. FM is as sensitive as AG test and as specific as PS in species identification. It is a Ultra sensitive and feasible 


procedure too. 


KEY WORDS: fluorescence microscopy; gold standard, malaria; 


INTRODUCTION: 

Malaria is one of the major human infectious 
diseases in over 100 endemic countries with 
approximately 300 million clinical cases and 2 million 
fatalities per year.!'*! Prompt and accurate diagnosis 
is one of the key for effective disease management, 
being one of the main interventions of the global malaria 
control strategy.) Conventional light microscopy is 
widely used for the detection and quantification of 
malaria parasites, and is recognized as the gold 
standard. In most settings, the procedure consists of: 
collecting a finger-prick blood sample; preparing thin 
and thick blood smears; staining the smears with 
Giemsa; and examining the smears under a microscope 
for the presence of malaria parasites in the 
erythrocytes.©! However, this microscopic detection 
method is exacting and depends on a good staining 


technique and well supervised technicians. Milne et 
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all] found that most routine diagnostic laboratories 
generally achieved low detection sensitivity (average, 
0.01% parasitemia) on examination of the results from 
British laboratories submitted to the Malaria Reference 
Laboratory. Even with excellent erythrocyte preparation 
and good technicians, the detection limit is low (0.001% 
parasitemia) and approximately | hour is required for 
the detection of a sufficient number of infected 
erythrocytes.!”*! So, it is quite difficult to detect malaria 
infection before the appearance of severe symptoms 
including high fever. Although immunochromatography 
was recently developed for malaria detection with easy 
operation and a rapid detection time (20 min), the 
detection limit is similar to that of microscopic 
observation with Giemsa staining.”:'°!Although several 
new methods of malaria diagnosis based on flow 
cytometry or real-time Polymerase Chain Reaction 
(PCR) have been developed!!! 7! some disadvantages 
remain, 1.e. being costly and the relatively low detection 
limit for flow cytometry and the requirement of several 
hours for the detection of malaria parasites by real- 
time PCR. For prevention of the spread of malaria in 
the world, it is necessary to develop an easy, sensitive, 
accurate and convenient diagnosis system."! 
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Recently, microchip technologies have developed a 
single-cell microarray for the analysis of antigen- 
specific single B-cells to detect the secretion of 
antibodies by single cells and analysis with a microarray 
scanner for detection of the presence of fluorescence- 
positive nuclei in erythrocytes. "'3-14) 

The potential of a cell microarray chip system 
for the early diagnosis of malaria was found to be ultra- 
highly sensitive and allowed accurate detection of 
malaria-infected erythrocytes but these methods are 
costly, time consuming & require skilled trained 
individuals. But the Fluorescence microscopy study is 
simple, cost effective, requires untrained non skilled 
individual. It is highly sensitive & very specific, as good 
as “Gold Standard’’-light microscopy, but is feasible and 
easy to perform. 


MATERIALS AND METHODS: 

The study was conducted in central Pathology 
laboratory of NKP Salve Institute of Medical Sciences 
after obtaining clearance from the Institutional Ethics 
Committee. Blood samples were collected from 256 
patients attending the OPD and IPD with clinical 
suspicion of malaria, in one year period. Approximately 
2 ml of venous blood was collected from each patient. 


Sample processing: Firstly, thick and thin smears were 
prepared as per the standard method described and 
the smears were stained with Leishman stain. The 
average time spent on screening each slide varied 
depending on parasite density. Thick smears were 
reported negative after examination of 200-300 oil 
immersion fields with no parasite. A thin smear was 
given negative when no parasites were observed in 
200 oil immersion fields. Secondly, for florescence 
microscopy sets of slides were prepared and stained 
by flooding with Auramine for 15 min then rinsed by 
Distilled Water (DW). Decolorised for 30-60 seconds 
by flooding flurescence decoloriser after rinsing again 
with DW counter stained by potassium permangnate 
for 2 min, rinsed with DW and air dried. Finally the 
slides were placed in a closed box to prevent exposure 
to light. All slides stained with Leishman and Auramine 
Orange (AO) were examined under light microscope 
and florescence microscope respectively. The 
projecting images were obtained which were modified 
for color brightness and contrast using adobe photo 
shop to facilitate printing. Thirdly, antigen detection 
using pLDH and aldolase commercially available 
antigen detection kit detecting plasmodium LDH and 


aldolase were used. The test was conducted using 
anticoagulated venous blood. The sample was added 
to test strip using a calibrated dropper provided with 
the kit, and the strip was placed in a micro well 
containing buffer. The result was read after 15 min as 
per manufacturer’s instructions. It was interpreted as 
positive for P falciparum if T1 and control (C) bands 
were seen. If only T2 and C bands were seen it was 
interpreted as positive for P. vivax. If T1, T2 and C 
bands were seen it was indicative of mixed infection. 
The data was analyzed statistically for specificity, 
sensitivity, predictive values and accuracy. 


RESULTS: 

The three diagnostic modalities gave varied 
results as shown in Table 1. The incidence of malaria 
was found to be 64.06% (164/256).Table 2 shows that 
the PS was positive in 136cases out of which 39 
(28.67%) were positive for P falciparum, 93 for P 
vivax and 4 samples were positive for mixed 
infection.F orescence microscopy showed 146 positive 
for malaria of which 41cases were positive for P 
falciparum, 98 for P. vivax and 7 for mixed infection. 
The antigen was positive in 155 cases with 43 being 
positive for P falciparum, 105 for P. vivax and 7 for 
mixed infection. Table 3 shows the specificity and 
sensitivity of PS v FM and FM vs AG We used the PS 
test as gold standard to compare our results and 
calculate the sensitivity and specificity of methods used 
by us. Florescence as compared to PS (Gold Standard) 
had a sensitivity and specificity of 92.4% and 77.4% 
respectively, while FM vs. antigen showed 94% and 
92.3% respectively for detection of malaria. AG 
showed sensitivity of 94.9% and specificity of 92.3%. 
Hence FM showed the specificity sensitivity close to 
AG. Table 3 also shows the positive and negative 
predictive values and accuracy of various methods. 


DISCUSSION: 

In the present study we compared three 
methods for the detection of malaria, to find an easy 
but sensitive and cost-effective method. We found the 
FM, using Florescence stain to be as sensitive as antigen 
and as specific as the PS technique for the diagnosis 
of malaria. Florescence microscopy was compared to 
conventional smear (PS) technique, more cases were 
detected. It is cheap, easy to perform and cost- 
effective. The simple equipment required for this 
technique is available even in peripheral laboratories. 
Hence, it can also be used for malaria diagnosis at the 
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Table 1: Result of sample in various modalities (n=256; positive n = 164; negative n = 92) 


SN PS FM AG Cases Positive Modialities 
1 Negative Negative Negative 92 PS+FM+AG 
2 Negative Positive Negative 02 FM 
3 Negative Negative Positive 04 AG 
4 Negative Positive Positive 22 FM+AG 
5 Positive Negative Negative 05 PS 
6 Positive Positive Negative 02 PS+FM 
7 Positive Negative Positive 09 PS+AG 
8 Positive Positive Positive 120 PS+FM+AG 
Total  136(82.92%) 146(89.02%) 155(94.51%) 256 164(64.06%) 
PS: peripheral blood smear; FM: florescent microscopy with stained smear; AG: aldolase 
Table 2: Distribution of Species by all modalities 
PS FM AG 
SN Species - : , 
Posit Neg Posit Neg Posit Neg 
1 P.Falciparum 39 08 41 06 43 03 
2 P.Vivax 93 20 98 12 105 06 
3 Mix 04 00 07 00 07 00 
Total 136 28 146 18 155 09 
Grand total 164 164 164 
Table 3: Comparison of performance of FM V PS & AG. 
Performance PS vFM FMv AG 
Sensitivity 92.42% 94.00% 
Specificity 77.41% 92.30% 
PPV 81.33% 94.67% 
NPV 90.56% 91.50% 
Accuracy 85.15% 93.35% 
Table 4: Comparison of modalities for reasonable choices. 
SN Variables PS FM AG 
1 Method Cumbersome Easy Easy 
2 Time for test Long(20-30mint) Short(15-20mint) — Fast(10-1 Smint) 
3 Sensitivity Gold Standard 92.42% 94.9% 
4 Specificity Gold Standard 77.41% 92.3% 
5 Test Cost Rs 5/- Rs 4/- Rs 120/- 
6 Equipment Everywhere Limitation(Costly) Limited 
7 Modification Nil Yes Nil 
8 Feasibility Yes Yes Nil 
9 Skill Skillful hand Non skilledperson Non skilledperson 


rural level in our country. Florescence microscopy when 
compared to the antigen test showed a sensitivity of 
94.9% and specificity of 92.3%, with a positive 
predictive value of 94.62 and negative predictive value 
of 92.5% (Table 3). The PS and Florescence negative 
patients were detected by antigen test. The four cases 
were benefited greatly by undergoing the antigen test 
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at the same time. However, two cases which were 
negative on PS were missed by the antigen test, but 
picked up on florescence microscopy. This can be 
explained as insufficient enzyme production, which 
occurs during early malarial infection, or if the patient’s 
blood samples contained parasites at concentration 
below the optimal test detection level (50—100 parasite/ 
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ml of blood). Thus, the antigen test is of importance 
only in PS negative cases and could be preferably used 
as a final diagnostic test and not as a screening test or 
first line of investigation considering its high cost. The 
use of FM (Digital microscope) in the rural parts of 
our country is difficult'®!, Florescence microscopy 
(Portable) could easily be done even in the rural areas, 
although PS is considered to be the gold standard."! 
However, more such studies would be required to 
establish this as a good screening test for malaria. 


CONCLUSION: 

Our study proved that in the trial of the various 
diagnostic modalities in malaria, Florescence 
microscopy and antigen detection were found superior 
to PS. Our new simple method i.e. Fluorescence 
eliminates the false positive results of antigen. It is also 
easy to perform and cost-effective. FM is simple, easy, 
more sensitive, more specific, cost effective (except 
digital microscope) easily available, and can be 
performed by non skilled individual too. The test can 
be done any where i.e. remote places, for epidemic 
survey, or can be used as an economical diagnostic 
test in the diagnosis of malaria. Flourescence portable 
microscope can be established as a new gold standard 
in the diagnosis of malaria. 
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ABSTRACT 


Study of AgNOR has been identified as a reliable indicator of cell proliferation and in turn, allows a clear 
distinction between benign, premalignant, and malignant epithelial changes. The aim of this study was to analyze and 
evaluate the application of AgNOR method as diagnostic tool in non-neoplastic and neoplastic lesions of endometrium. 
The study included evaluation of AgNOR staining on a total of 50 cases of endometrial specimens obtained by hysterectomy 
and dilatation and curettage sent for histopathology. Paraffin blocks of the above selected cases were taken for hematoxylin 
and eosin, and AgNOR staining. Out of total cases of endometrial specimens studied, sixteen cases were normal proliferative 
and secretory endometrium served as control. Twenty nine cases were non-neoplastic lesions and five cases were neoplastic. 
In present study, 8 cases of proliferative phase endometrium showed mean AgNOR count being 2.35 and 8 cases of 
secretory endometrium showed mean AgNOR count being 1.55 AgNOR/nucleus. In non-neoplastic lesion group, simple 
hyperplasia, complex hyperplasia and complex hyperplasia with atypia showed mean AgNOR count being 3.41, 3.71 and 
4.3 AgNOR/nucleus respectively. In neoplastic lesions benign endometrial polyp showed mean AgNOR count 3.48 
AgNOR/ nucleus, whereas cases of endometrial carcinoma showed mean AgNOR count 5.62 AgNOR/nucleus. ANOVA t 
test was done and all the values were found to be statistically significant (p value< 0.0001). Present study suggests that 
AgNOR counts are reliable markers of endometrial proliferation and allow a clear distinction between non-neoplastic and 
neoplastic lesions of endometrium. 


KEY WORDS: AgNOR , endometrium, histopathology. 


INTRODUCTION: 

The Nucleolar Organiser Regions (AgNOR) 
are loops of DNA projecting into the nucleoli of 
interphase nuclei.!'! AgNORs are chromosomal 
segments encoding for ribosomal ribonucleic acid, 
located on five acrocentric chromosomes numerically 
13,14,15,21 and 22. These nucleolar regions are 
associated with acidic nonhistone proteins, which are 
argyrophilic.! Nucleolar organizer Regions (AgNORs) 
are situated within the nucleolus of a cell. The proteins 


are selectively stained by the silver colloid technique 
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that is known as the AgNOR technique. AgNOR stain 
can be visualized as a black dot under the optical 
microscope.?! The study of AgNOR has enjoyed a 
vogue in diagnostic tumour pathology as increased 
number of AgNOR correlates with increased cellular 
proliferation.) The principal advantage of the AgNOR 
technique is its relative simplicity of the staining method 
and the ease of its application to archival tissue. 
Disadvantages include the time consuming and tedious 
counting method of the little dots, often associated 
with the usual observer error.'! 

Endometrium is an important target for 
hormonal stimulation and affected by a variety of 
disease processes including endometritis, hyperplasias 
and carcinomas. Present study is undertaken to assess 
and evaluate the efficacy of AgNOR method for 


People’s Journal of Scientific Research January 2015; Vol. 8, Issue 1 23 


Research Article 


Aggarwal, et al.: Application of AgNOR (Argyrophilic Nucleolar Organizer Regions) 


applying it as a simple, diagnostic tool to distinguish the 
non neoplastic and neoplastic lesions of endometrium. 
At will support the histopathological diagnosis of 
various non-neoplastic and neoplastic lesions of 
endometrium by AgNOR staining and also to observe 
the sensitivity of this technique in differentiating between 
grey zone lesions. 


MATERIALS AND METHODS: 

The study was performed on 50 uterine 
endometrial specimens in the age group 20-60yrs. We 
took 16 cases of normal, 22 cases of non neoplastic 
and 12 cases of neoplastic endometrium. Specimen of 
dilatation and curettage and hysterectomy were 
received in 10 percent formalin as fixative and 
subjected to histopathological processing using paraffin 
embedding tecniques. Paraffin sections of the above 
selected cases were taken for hematoxylin and eosin 
staining and reviewed. After confirming and noting 
the diagnosis and microscopic details, sections were 
taken for AgNOR staining. 


AgNOR STAINING: 

Composition of silver colloid developer included 
Solution A- (Silver nitrate: 50gms, Deionised water: 
100ml) and Solution B- (Gelatin: 2gms, Formic acid: 
lml, Deionised water: 100ml). Working solution is 
Solution A: 2 part and Solution B: | part 

Dewax paraffin sections in xylene for 10 
minutes. Hydrate through graded alcohols to deionized 
water for 10 mins. Incubate the sections in freshly 
prepared working solution which is silver colloidal 
developer solution, for 30-45 minutes in the dark at 
room temperature. Give three changes of sodium 
thiosulphate to reduce the non specific background 
silver staining and then wash in deionised water. Blot 
the sections lightly with blotting paper. Dehydrate 
through ascending grades of alcohol. Clear in xylene 
and mount in DPX. AgNOR sites are seen as 
intranuclear black to brownish black dots in pale yellow 
nuclear background.”! 

Silver-stained slides were examined with the 
aid of a 1000x magnification with an oil-immersion lens. 
AgNORs appear as brown or black dots within a 
yellowish background of nucleus. The quantitations 
were performed in well preserved cells, excluding 
areas of tumor necrosis, staining artifacts and 
overlapped cells. First, the brown /black dots were 
counted in the nuclei of 100 cells/case and the mean 
number of dots were taken for each case (mAgNOR) 
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RESULTS: 

The present study included evaluation of 
AgNOR staining on a total of 50 cases of endometrial 
specimens obtained by hysterectomy and dilatation and 
curettage (D and C) sent for histopathological 
examination to the Department of Pathology. Age wise 
distribution of cases showed 7 cases in age groups of 
20-30 years, 26 cases in the age group of 31-40 years,15 
cases in the age group of 41-50 years and 2 cases in 
the age group of 51-60 years. Maximum number of 
cases (52%) were in the age group of 31-40 and least 
number of cases (4%) having seen in age group 51-60 
years. 

Out of total cases of endometrial specimens 
studied, sixteen cases (32%) having normal proliferative 
and secretory endometrium, served as control. Twenty 
two cases (44%) were non-neoplastic lesions and 
twelve cases (24%) were neoplastic. Twenty two cases 
of non-neoplastic lesions included 14 cases of simple 
endometrial hyperplasia (28%), 6 cases of complex 
hyperplasia (12%) and 2 cases of complex hyperplasia 
with atypia (4%). The neoplastic group of cases 
included 7 cases of endometrial polyp (14%), and 5 
cases of endometrial carcinoma (10%). 

In present study 8 cases of proliferative phase 
endometrium showed a range of 2.2-2.6 AgNOR/ 
nucleus with mean Agnor count being 2.35 and 8 cases 
of secretory endometrium showed range of 1.2-1.9 
AgNOR/nucleus with mean agnor count being 1.55 
AgNOR/nucleus. 

In non-neoplastic lesion group, simple 
hyperplasia, complex hyperplasia and complex 
hyperplasia with atypia showed mean AgNOR count 
being 3.41, 3.71 and4.3 AgNOR/nucleus respectively. 
In neoplastic lesions benign endometrial polyp showed 
range of AgNOR count 3.6 to 4.4 and mean AZNOR 
count 3.48 AgNOR/ nucleus where as cases of 
endometrial carcinoma showed 5.62 mean AZNOR 
count with the range of 5.2-5.8 AgNOR/nucleus. 
ANOVA test was done and all the values were found 
to be statistically significant (p value< 0.0001; Table 


in 


DISCUSSION: 

Quantitative study of AgNOR is valuable in 
field of histopathology as the size, number and position 
of AgNOR may provide useful morphometric data over 
and above morphological criteria. The advantage with 
the AgNOR applicability is that it can be easily applied 
over routinely fixed and paraffin wax embedded tissue 
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Table 1: AgNOR range and mean AgNOR count of 50 cases. 


Histopathological Diagnosis No of Agnor Mean Standard Anova f 
Cases Count agnor Deviation Value 
Range count 
Proliferative 8 2.2-2.6 2:35 .13 
Secretory 8 1.2-1.8 1.55 2 
Simple hyperplasia without atypia 14 3.1-3.8 3.41 .207 
Complex hyperplasia withoutatypia 6 3.4-3.9 3.71 .194 
Complex hyperplasia with atypia 2 4.2-4.4 4.3 1414 242.483 
Endometrial polyp 7 3.6-4.4 3.48 .2636 
Endometrial carcinoma 5 5.2-5.8 5.62 .2489 
p< 0.0001 
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Figure 2: Endometrial carcinoma AgNOR stain: low power view and oil immersion view showing AgNOR dots. 
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blocks. AgNOR has been applied in cytology as well 
as in histopathology to assess the proliferative activity. 
It has been applied over thyroid lesions"'! normal bone 
marrow cells!*!, CNS tumors like meningiomas,|7! 
melanotic and cutaneous tumors,'*! ovary”! cervix!!! 
breast tumors"), bladder cancer!!?! resected non small 
lung cancer!'*) and prostate.!'4) AgNOR staining has 
shown to be of great value in differentiating benign 
from malignant lesions of breast, cervix, oral cavity, 
skin, soft tissue tumours, lymphomas and melanomas. 
Niwa K et all!'*) Brustmann H et al!'®! and Rajani 
kaushik et al?! studied 11, 9 and 8 cases of proliferative 
phase respectively and 10,5 and 7 cases of secretory 
phase endometrium. They noted mean AgNOR counts 
of 3.8, 3.2, and 2.12 inproliferative phase respectively 
and 2.7, 2.7 and 1.88 in Secretory phase respectively 
with a significant p values. The present study showed 
mean AgNOR counts of 2.35 in 8 cases of 
proliferative phase and 1.5 in 8 cases of secretory 
phase (p < 0.0001) which is in concordance with 
previous three studies with significant differences 
between proliferative and secretory phase. Our counts 
were found to be little lower in comparison to other 
studies. This could be explained as visualisation of 
AgNORs is subjective and depends on temperature 
and temporal length of staining reaction. 

Studies conducted by Niwa K et al!!®! 
Brustmann H et al!'®! and Kaushik R et al!?! showed 
that mean AgNOR counts in endometrial 
adenocarcinoma were significantly higher than that of 
complex hyperplasia with atypia, complex hyperplasia 
without atypia and simple hyperplasia without atypia. 
(p values < 0.05). Also, mean AgNOR counts in 
complex hyperplasia with atypia were significantly 
higher than that of complex hyperplasia without atypia 
and simple hyperplasia without atypia (p values < 
0.05). These findings in all studies concorded well with 
the present study. Brustmann H et al in1995 got 
relatively increased number of AgNORs in comparison 
to our study. Reasons for varying AgNOR counts 
include different section thickness, different staining 
procedures and different counting methods. Prolonged 
fixation also appears to cause the AgNORs to coalesce, 
thus resulting in a low count. 

As mean AgNOR counts were positively 
correlated with degree of hyperplasia, ranging from 
simple to complex to atypical hyperplasia, our 
observations are thus in accordance with the concept 
that the different degrees of endometrial hyperplasia 
correlate with increasing proliferative activity. Mean 


AgNOR count in endometrial carcinoma in study by 
Brustmann et al!'®! was 10, Kaushik R et al?! 5.29 and 
Niwa K et al!!>! was 5.5. The present study shows 
concordance with previous 3 studies with mean scores 
of 5.62 in endometrial adenocarcinomas (n=5) and the 
differences were statistically significant (p <0.0001). 
Thus, the number of AgNORs tended to increase with 
the advancement of neoplastic changes. 

Despite the limitations, mainly related to 
section thickness, tediousness of procedure and time 
consuming, these findings in our study indicate that 
AgNOR technique can be used as a useful adjunct to 
routine histopathology to evaluate endometrial lesions 
as it is simple and useful for evaluation of proliferative 
activity in human endometrium. 


CONCLUSION: 

In the present study we concluded that mean 
AgNOR scores were found to increase steadily from 
normal to non neoplastic lesions comprising of 
hyperplasias and maximum in neoplastic lesions. The 
AgNOR count is found to be an important index for 
assessment of proliferating cells. AgNOR scores can 
be used to differentiate between different types non 
neoplastic and neoplastic endometrial lesions and can 
be applied in conjuction with routine histopathology as 
a diagnostic tool. 
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ABSTRACT 
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A prospective study was conducted among 100 patients selected from amongst those who were registered in the 
Revised national tuberculosis control programme (RNTCP) cell of VIMS Hospital Bellary from January 2012 to the end of 


June 2012 and they were followed up to December 2012. 


The purpose of the study was to evaluate the incidence of drug induced hepatotoxicity (DIH) in proved cases of 


Research Article 


pulmonary tuberculosis in patients on short term regimen of anti--tuberculosis therapy (ATT) in and around Bellary 
locality. To study about the predisposing factors for DIH. To study and evaluate the clinical and histopathological 
features of DIH. Patients above 18 years with sputum positive tuberculosis and patients coming from within and nearby 
areas of Bellary wereincluded in the study. 

Out of 107 patients, 56(52.33%) were males and 51(47.66%) were females. The age group ranged from 20-67 with 
mean age of 43years. Out of 95 patients who completed treatment 1 1 patients had symptomatic rise in serum enzymes with 
male: female ratio of 1:1.9. Two patients had symptomatic hepatitis with male: female ratio of 1:1. Patients in older age group, 
malnutrition and cavitary pulmonary tuberculosis disease had symptomatic hepatitis. Needle biopsy of liver confirmed 
drug induced hepatotoxicity in one patient as the other did not consent for liver biopsy. Re-introduction of drugs done in 
the patients gradually after serum enzymes reverted back to normal levels. Both patients tolerated well on drug re- 
challenge. Patients closely monitored and discharged with the advice to get admitted immediately if there are any symptoms 
of hepatitis. 


KEY WORDS: anti tubercular treatment (ATT), drug induced hepatotoxicity (DIH), liver biopsy, liver function 


tests, subclinical hepatitis 


INTRODUCTION: 

Tuberculosis remains a world —wide public 
health problem despite the fact that the causative 
organism was discovered more than 100 years ago 
and highly effective drugs and vaccine are available 
making tuberculosis a preventable and curable 
disease."'! India accounts for nearly one fifth of the 
global burden of tuberculosis. India has more new TB 
cases annually than any other country in the world. 
Every year approximately 18 lakh persons develop 


tuberculosis of which about 8 lakh are new smear 
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positive & highly infectious cases and about 4.17 
lakh people die of tuberculosis every year. 2 people 
die every 3 minutes and a total one thousand person a 
year.”! The obstacles to success to include poor patient 
compliance, drug resistance, insufficient duration, and 
irregular therapy and last but not the least DIH. DIH 
is the most unwanted side effect of ATT. Unfortunately 
almost all the chemotherapeutic agents used in 
tuberculosis cause hepatotoxicity by single or multiple 
mechanisms. The absence of overt jaundice, the degree 
of subclinical hepatotoxicity has to be determined by 
monitoring the biochemical changes using the liver 
function tests (LFT). Reports available from studies 
conducted to assess the hepatotoxicity of Short Course 
Chemotherapy (SCC) regimens from western as well 
as many of the Indian studies have shown a high 
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incidence of hepatitis due to short 
chemotherapeutic regimens . 

In view of these variable reports on incidence 
of drug induced hepatotoxicity during SCC, a 
prospective study was undertaken on 107 patients with 
pulmonary tuberculosis receiving short course 
chemotherapy (RNTCP-DOTS). In these patients LFT 
was monitored for period of 6 months. 


course 


MATERIALS AND METHODS: 

Patients above 18 years with sputum positive 
tuberculosis and patients coming from within and 
nearby areas of Bellary wereincluded in the study. 
Patients who had taken ATT previously or were on 
ATT at the time of the registration in the RNTCP cell, 
Sputum smears negative patients, previous history of 
jaundice, pregnant, those in whom baseline enzyme 
levels are more than upper limit of normal, patient with 
diabetes, hypertension and cardiac failure, patients on 
chronic medication for any other diseases and any pre- 
existing liver diseases were excluded from the study. 
The following levels/criteria were consideration 
exclusion of cases: 


1. More than a fivefold ( > 250 IU/L ) elevation 
of serum enzymes (AST, ALT ) or > 150 IU/L 
on more than 3 occasions and / or 

2. Bilirubin> 1.5 mg and/ or 

3. Clinical features of icteric hepatitis 


Patients were given medication on alternate 
days during the initial phase and for one week during 
continuation phase. Every effort was made to ensure 
the compliance of the patient. Minor symptoms were 
treated symptomatically. Patients with major symptoms 
were hospitalized. Data collected during these reviews 
included: Drug taken,any adverse symptoms with 
reference to liver function. 

Liver function testwas done at 1%, 274, 4%, gt, 
12", 16, 20" and 24" weeks of treatment. Patients 
who showed the following features are considered 
significant.!°! Such patients were grouped separately 
and monitored clinically and bio-chemically every week. 

The patients who were irregular in their 
treatment were grouped separately. Among those who 
did not take drugs for more than 4 weeks continuously 
were dropped. Among the 107 patients enrolled in the 
study, 95 patients were followed up till 24" week. Total 
number of dropout was 12 patients and none of them 
had any adverse reactions. 


RESULTS: 

A total of 107 patients were included in the 
study. In that, 56 (52.33%) were males and 51(47.66%) 
were females. The age group ranged from 20-67 with 
mean age of 43 years. Out of 107 patients, 95 patients 
were followed up for 24 weeks. The remaining 12 
patients, out which 3 patients were followed for 16 
weeks, 2 patients for 12 weeks, 4 patients for 8 weeks, 
2 patients for 4 weeks and 1 patient was followed for 
2 weeks. The total weeks of follow up for the all the 
patients was calculated to be 2394 weeks during this 
period 13 patients developed drug induced hepatitis 
(subclinical/clinical) (Table 1). 

The subclinical hepatitis which was indicated 
by elevated serum enzymes was seen in 13 patients 
and elevated serum bilirubin levels was seen in 5 
patients. The clinical hepatitis was seen only 2 
patients.The incidence of asymptomatic drug induced 
hepatitis as reflected by elevated serum enzymes was 
12.15 % or in other words it was 5.43 per 1000 patient 
weeks of follow up and similarly the incidence of 
elevated serum bilirubin levels was 4.67 % or 2.09 per 
1000 patient weeks of follow up.The incidence of 
clinical hepatitis was 1.87% or 0.84 per 1000 patient 
weeks of follow up which is less when compared with 
the incidence of asymptomatic hepatitis (GRAPH-1). 

The incidence of both subclinical and clinical 
hepatitis was more in the age group of 51 — 60 years 
when compared with the rest of the age groups. 
Females had a higher incidence of drug induced hepatitis 
(both subclinical and clinical) when compared to males 
(GRAPH-2). 

A statistically significant association was seen 
between age group, sex, type of tubercular lesion and 
body mass index and incidence of drug induced hepatitis 
among patients who were on ATT (RNTCP-DOTS) 
where in patients of higher age group, female sex, 
cavitatory tubercular lesion and with lower body mass 
index higher incidence of drug had induced hepatitis 
(GRAPH-2). 

Serum enzymes were elevated in 5 patients in 
13 patients. In these only 2 patients developed nausea, 
vomiting, anorexia, yellowish discoloration of urine and 
conjunctiva. Increase in serum enzymes are noted as 
follows: 4 patients on 1‘ week, 6 patients on 2"! week, 
and 3 patients on 4" week. Increases in serum bilirubin 
were noted in 2 patients on 1“ week and 2 patients on 
2™ week and | patient in 4 week. Among the patients 
who developed jaundice | patient was on 1* week and 
1 patient on 4" week. 
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Table1: Predisposing factors for drug induced hepatitis among patients on ATT (RNTCP-DOTS). 


Incidence of Drug Induced Hepatitis 


Incidence 

Age group 

20-30 yrs (n=24) 0.00% 

31-40 yrs (n=28) 3.57% 

41-50 yrs (n=16) 12.50% 

51-60 yrs (n=18) 55.56% 

> 60 yrs (n=9) 0.00% 
Sex 

Male (n=49) 4.08% 

Female (n=46) 23.91% 
Area 

Rural (n=32) 18.75% 

Urban (n=63) 11.11% 
Type of lesion 

Cavitatory (n=6) 50% 

Non cavitatory (n=89) 11.24% 
BMI 

Underweight (n=56) 21.43% 

Normal (n=37) 2.70% 

Overweight (n=2) 0% 


Only clinical and laboratory monitoring was done in 
asymptomatic patients. In symptomatic patients all 
drugs were withdrawn and liver biopsy planned, out of 
2 symptomatic patients only 1 patient gave consent for 
biopsy.Biopsy from 52 year male patient showed 
bridging necrosis and multilobular necrosis. ATT was 
stopped in both symptomatic patients. LFT returned to 
baseline in 2 weeks. Then drugs were started as 
suggested by the British Thoracic Society guidelines. 
Both patients tolerated the drugs well and continued 
till the end of treatment period. 


DISCUSSION: 

In this study of 107 patients of sputum positive 
pulmonary tuberculosis all were administered category 
Iregimen of RNTCP-DOTS Le. Isoniazid, Rifampicin, 
Pyrazinamide and Ethambutol for first two months 
followed by Isoniazid and Rifampicin for next four 
months. All were given in thrice weekly basis. Twelve 
patients dropped out from the study, ninety-five patients 


95% CI p-value 
0.18% - 16.38% 0.00035 
2.15% - 35.52% 

32.66% - 76.79% 
0.71% - 13.36% 0.0049 
13.27% - 37.76% 
7.96% - 34.98% 0.3058 
4.99% - 20.74% 
14.66% - 85.34% 0.0319 
5.85% - 19.11% 
12.16% - 33.59% 0.0285 


0.13% - 12.61% 


were regularly followed till the end of treatment. Out 
of this, 49 were males and 46 were female patients. 

In our study clinical hepatitis occurred in old 
age patients only (52 years & 63 years). A study from 
Pande et al’! also shows that increasing age is 
associated with more hepatotoxicity. Subclinical 
hepatotoxicity was noted in eleven patients in age group 
of 26-61 years. Clinical hepatitis occurred in one male 
and one female. 

Subclinical hepatitis occurred in four male and 
seven females. Many studies showed female patients 
are prone’! but in our study there was no difference 
in clinical hepatitis. This can be explained by small study 
population and only two patients developed clinical 
hepatitis. Subclinical hepatotoxicity in our study was 
more common in females and this is in accordance 
with many studies.?-4! Eleven males and sixteen females 
had mild malnutrition (S. Albumin<3mg). Krishnaswamy 
says that under nutrition contributes to drug toxicity 
by various mechanisms."! Toxicity and over dosage is 
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Graph 1: Incidence rate (per 100 patients) of drug induced hepatitis among patients on ATT. ATT- antitubercular treatment. 


Age group 


Cavitatory 


Overweight 


Underweight 


0.0% 10.0%20.0%30.0%40.0%50.0%60.0% 


much more likely to occur with even normal dosage of 
medicine in the presence of low serum albumin. In our 
study, both patients who developed clinical hepatitis had 
mild malnutrition. Subclinical hepatotoxicity developed 
even in normal individuals. 

Advanced disease predisposes to hepatotoxi- 
city.5-4] In our study, patients who developed clinical 
hepatitis had cavitary lesions. subclinical hepatotoxicity 
occurred in patients of both cavitary and non-cavitary 
patients. History of alcohol intake predisposes patients 
to hepatotoxicity. In our study one patient out of two 
with clinical hepatitis gives history of alcohol 
intake.None of the patients were found to be positive 
for HBsAg or HCV antibody in our study. Hepatitis B 
virus, Hepatitis C virus patients are more prone to 
develop drug induced hepatotoxicity.?4! The incidence 
of hepatotoxicity due to combination chemotherapy has 
been reported to be from 1% to 39%!*! 1%! and 18%!*!: 
In our study, it was 2.1%. 

The frequency of asymptomatic, self-limited 
elevations of enzymes raises the question of whether 
the drugs should be stopped when an elevated level is 


encountered and if so, at what levels they should be 
stopped. Moreover, the hepatic reactions may develop 
with such rapidity that even weekly estimations of serum 
enzymes may not provide sufficient warning. Mild 
transient and symptom less increase in serum hepatic 
enzymes are usual during early weeks of treatment 
whatever the drug regimen and on no account should 
treatment be interrupted or altered because of these 
increases. Judgments to withhold or to continue drugs 
should be based on clinical grounds rather than on 
laboratory parameters alone in a given case. Increase 
in serum transaminase activity which occurs later 
(usually more than one month) has been attributed to 
pyrazinamide while early increase in serum 
transaminase (usually <15 days) has been attributed to 
isoniazid & Rifampicin. Isoniazid toxicity is more 
common in first few weeks of therapy. In our study 
both clinical and sub clinical hepatitis occurred in < 4 
weeks. 

Generally asymptomatic hepatitis is more 
common than clinical hepatitis. Symptoms are not 
always reliable but Parthasarathy et al!! report that 
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Graph-2: Incidence rate (per 100 patients) of drug induced hepatitis with respect tovarious parameters in patients on ATT. 


ATT- antitubercular treatment. 
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hepatitis is nearly always associated with jaundice. In 
our study both patients with clinical hepatitis had 
jaundice and bio-chemical elevation of serum 
transaminase above 5 folds. Elevation of SAP was also 
seen in these patients though it was only 2-3 fold raises. 
S. Bilirubin was raised in 5 patients, but > 4 mg% was 
seen only in symptomatic patients. After withdrawing 
the drug all the liver function tests returned to normal 
level (In 4 weeks in 1 patient and in 2 weeks in another 
patient).Some workers says patients who developed 
symptomatic hepatitis does not warrant withdrawing 
of all the drugs."'°! But since there are a lot of reports 
of fulminant hepatic failure and death, withdrawal of 
all the drugs till the elevated serum enzyme level decline 
to normal level is advisable. In our study, withdrawal 
of all the drugs was done in both symptomatic patients. 

Drug re-introduction is a must, because all are 


People’s Journal of Scientific Research January 2015; Vol 


ic 
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very effective bactericidal drugs. There are 2 schools 
of thought in drug re-introduction. We followed the 
guidelines prescribed by the British Thoracic Society.!"!! 
None of the patients developed any reaction on drug 
re-introduction and the same drugs were prescribed. 
Patients were discharged with the advice to get admitted 
immediately if they develop any symptoms of hepatitis 
which were explained in detail to the patients and their 
attenders. Both the patients who developed symptoms 
of hepatitis were screened for Hepatitis A, D, E viruses, 
Hepatitis B antigen, anti HCV antibody and found to 
be negative. Since the patients were only on prescribed 
medications i.e. hepatotoxic anti-tuberculosis drugs, it 
was concluded that the hepatitis is due to drug toxicity. 
Liver biopsy specimen correlated with clinical 
symptoms and bio-chemical test results. Hence drug 
induced hepatitis was confirmed. 
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In various studies the dropout ranges from 10 to 40%. 
In our study drop out was 11.21%. None of them had 
any adverse reactions. 

We cannot predict which patient will develop 
hepatotoxicity but susceptibility is more in patients of 
older age group, women, malnutrition and extensive 
disease states (cavitary PTB).High protein diet, 
abstinence from alcohol and smoking, good supportive 
medication with vitamins like vitamin B6, vitamin C 
will reduce the incidence. Well educated patients and 
skilled, alert treatment supervisor can reduce 
hepatotoxicity, fulminant hepatitis and its complications. 


CONCLUSIONS: 

Asymptomatic rise in serum enzymes was 
noted in 12.15 % of patients and rise in serum bilirubin 
levels was noted in 4.67% of patients. Even though 
the incidence of drug induced hepatotoxicity occurred 
in 1.87 % of the patients this is significant. Patients 
who had clinical signs and symptoms of hepatitis 
showed typical histopathological changes in the liver. 
So it is justified to consider liver biopsy in patients with 
drug induced hepatotoxicity in the presence of clinical 
symptoms and signs or marked elevation of serum 
transaminase since it is a simple, reliable and relatively 
safe procedure. The above findings in our study could 
be clinically corroborated and also we would like to 
conclude that the incidence of DIH is more common 
in patients with malnutrition, old age and advanced 
pulmonary tuberculosis (cavitary PTB). 
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ABSTRACT 


The success of subarachnoid or epidural anesthesia is influenced by the quality of patient’s anatomical landmarks, 
the adequacy of patient positioning, and the provider’s level of experience. Incorrect posture resulting in multiple attempts, 
cause patient discomfort (thus rendering the technique unpleasant to the patient), post-dural puncture headache, and 
trauma to neural structures. Indeed, there are patients who are unable to adopt the ideal flexed posture due to arthritis, 
spondylosis, or pain due to limb trauma. It may be uncomfortable for some patients to assume a flexed posture. Hence, we 
worked on the above issues to determine the patient’s preferred posture and success of block performed in flexed posture 
and straight posture. Effect on hemodynamic parameters, attempts required, number of patients requiring manipulation of 
needle, number of patients requiring epidural supplementation. CSEA can be performed with equal ease in a seated patient 
regardless of the posture of the back being in a flexed or in a straight posture. CSEA block combines the rapidity, density 
and reliability of spinal block with the ability of continuous epidural to extend the duration of analgesia. It has been used 


in thousands of patients without any reports of major problems. 


KEY WORDS: anesthesia, combined spinal-epidural, position, sitting flexed, sitting straight 


INTRODUCTION: 

Soresi"'! in 1937 was first described the 
combined spinal epidural anesthesia (CSEA) in the 
United States and it was first performed by Curelaru!! 
in 1979. It has been used as both double"! and single!*! 
inter-space technique. The CSEA technique has many 
advantages over continuous epidural or spinal anesthesia 
alone which includes a reduction in drug dosage, the 
ability to eliminate motor blockade and to achieve highly 
selective sensory blockade and optimize analgesia. It 
has been popular over the last 15 years and being used 
successfully in gynecologic surgeries, as labor analgesia, 
for cesarean section, general surgical, orthopedic, 
urologic procedures. CSEA is being increasingly 
recognized as another important addition to the 
armamentarium of the anesthesiologist. For CSEA 
sitting or a lateral position, patients place with their back 
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flexed. Flexed back is considered necessary because 
of widening of the interspinous space. It may be 
uncomfortable for some patients to assume a flexed 
posture. Straight back is a suboptimal posture to perform 
spinal block. There are only few studies carried out to 
compare the success of lumbar puncture associated 
with these postures, it is difficult to predict the outcome 
of each. 

In this prospective, observational study, we 
worked on the above issues to determine the patient’s 
preferred posture and success of block performed in 
flexed posture and straight posture. Effect on 
hemodynamic parameters, attempts required, number 
of patients requiring manipulation of needle, number of 
patients requiring epidural supplementation. Post 
op.complications if any. 


MATERIALS AND METHODS: 

After obtaining approval from the Ethical 
Committee of College and written informed consent 
from patients, 60 adult patients of the age group of 
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20-60 years belonging to ASA grade | and 2, scheduled 
for gynecological surgeries like total abdominal 
hysterectomy, vaginal hysterectomy, oophorectomy, 
wiertheims operation, diagnostic and therapeutic 
laparoscopic procedures, reconstructive gynecological 
procedures and traumatic perineal repair under 
combined spinal epidural anesthesia (CSEA) were 
included in the study. Patients with anatomical spinal 
deformity, previous back surgery, neurological disease, 
coagulation disorders, local infection and unstable 
hemodynamic were excluded from the study. 

Combined spinal epidural anesthesia (CSEA) 
block was performed in the sitting position. Patients 
were divided into two groups of 30 patients each based 
on a computer-generated randomization system. Sitting 
position with straight spine (SS) and sitting position with 
flexed spine (SF). During the pre-anesthetic meeting 
on the evening before surgery, patients were explained 
about the proposed postures for the procedure 
according to the randomization table. 

Patients were pre-medicated with tablet 
alprazolam 0.5 mg the night before surgery. Preloading 
was done with 10 ml/kg of Ringers lactate solution 
through IV cannula before CSEA. After reaching the 
operation theatre, baseline recordings of pulse, non- 
invasive blood pressure, electrocardiogram, and oxygen 
saturation were monitored and patients were 
appropriately positioned according to the groups 
allocated. An assistant helped in positioning of the 
patients. For the sitting position, the legs were placed 
over the edge of the operating table and the feet 
supported, a pillow was placed on patients lap, and the 
arms wrapped around the pillow, resting on the flexed 
lower extremity. 

The procedure was performed under all aseptic 
precaution at L3-4 intervertebral space after local 
infiltration of 2% lignocaine by one of the consultant 
having more than three years of experience of giving 
CSEA.The technique used for CSEA is single space 
dual needle technique (SDT). The primary endpoint is 
correct epidural catheter and spinal needle placement. 
The combined spinal epidural CSEA performed with 
18 G Touhy needle in the epidural space using the loss 
of resistance technique. Hanging drop technique was 
used for identification of epidural space. Once the 
epidural space was identified, the epidural catheter (18G, 
0.45 mm) was threaded in the cephalad direction to lie 
4-5 cm inside the epidural space. Then, a test dose 
containing 2 ml of 2% xylocaine with 1:200,000 
adrenaline was given epidurally to check for any 


inadvertent vascular placement recognized by 
tachycardia or subdural or intrathecal placement 
recognized by increasing motor blockade. Spinal needle 
of 25 G was used for spinal anesthesia and after getting 
free flow of the cerebrospinal fluid 3.5 ml of 0.5% 
bupivacaine heavy was injected intrathecally, after 
which the catheter was securely fixed. Immediately 
following administration of local anesthetic, patients 
were positioned supine and adequacy of blockade was 
confirmed after 10 min. 

The sensory block was tested by the loss of 
sensation to cotton wool touch. Motor blockade was 
assessed by modified Bromage scale (0 = no motor 
paralysis; 1 = unable to raise extended legs but able to 
flex knee and ankles; 2 = unable to raise extended legs 
and flex the knees but able to move feet; 3 = not able 
to flex ankles or feet). The number of patients requiring 
epidural supplementation was also recorded. If the 
sensory block level up to T6 dermatome level was not 
reached within15 min,5 ml of 0.25% plain bupivacaine 
was injected epidurally over 1-2 min. The time taken 
from the intrathecal injection to sensory blockade up 
to T6 dermatome was recorded. Intraoperative 
hemodynamic changes were recorded every 5min for 
first half an hour and then every10 min till the end of 
surgery. Any fall in systolic blood pressure > 30% of 
the baseline or SBP < 90 mm Hg during intraoperative 
period was labeled as hypotension and corrected by 
giving vasopressers. 

The following parameters will be recorded for 
data analysis: Overall success, attempts required, 
number of patients requiring manipulation, epidural 
supplementation required, and heamodynamic changes. 
Other post-operative complications like headache and 
backache noted by the performer after the operation. 
The results obtained from the study were statistically 
analyzed using Chi-square test for categorical data 
using IBM SPSS version 20 (SPSS 20.0, Rel. 
16.0.2007, Chicago: SPSS Inc.). A p value of <0.05 
was considered significant. In the sitting state, 
significantly more number of patients with straight back 
position (SS) required needle redirections than patients 
with flexed back (SF). We can’t explain why patients 
of the SS group required more needle redirections. 


RESULTS: 

In this randomized prospective observational 
study 60 patients were grouped into two groups, Graph 
1 depicts the age of patients and table 2 depicts the 
ASA grading of the patients recruited. The two groups 
were found to be statistically comparable. 
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Graph |: Showing the age distribution between SF and SS groups. 
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Table 1: Showing BMI distribution in different age groups The p-value=0.34 (not significant) 


SF SS 
Age BMI (Kg/ M?) | BMI (Kg/ M?) 
(mean+SD) (mean+SD) 
18-29 22.942.57 23.942 .22 
30-49 23.6+1.47 22.842.54 
50-60 22.742.56 23.3+1.97 


Table 2: Showing ASA Grading in SF and SS groups. 


Posture for CSEA 
ASAGrading _ Sitting Straight Total 
Flexed (SF) Sitting (SS) 

ASA Grade I 14(49%) 15(50%) 29(49%) 
ASAGradelII =—-16(51%) 15(50%) 31(51%) 
Total 30 30 60 
p value = 0.5 (not significant) 
Table 3: Showing number of attempts required. 

Posture For CSEA 
Attempt Sitting Straight Total 

Flexed (SF) _ Sitting (SS) 
Single attempt 29(89%) 18(54%) 47(78%) 
Second attempt 1(11%) 12(36%) 13(22%) 
Total 30 30 60 


p value 0.001(Significant) 


Table 4: Showing Epidural Supplementation in SF and SS 
groups. 


Posture for CSEA 
Epidural 
Supplement Sitting Straight Total 
Ation Flexed (SF) Sitting (SS) 
Require 1(11%) 5(15%) 6(10%) 
Notrequired 29(89%) 25(75%) 54(90%) 
Total 30 30 60 


p value 0.097 (not significant) 
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Intraoperative hemodynamics changes (heart rate and 
SBP) are shown in (Graph 2, Graph 3 & 4). 

The changes in the heart-rate follow the same 
trend without significant difference (Graph 3) However, 
SBP decreased significantly (p = 0.001) to a minimum 
by 10min in both groups and thereafter, increased slowly 
towards the baseline although the differences remain 
significant up to the50 min observation. The SBP there 
were no significant differences between Group SS and 
Group SF (t = 0.03; p = 0.98). 

Patients preferred straight posture more 
compare to flexed one. As experienced by patients 
flexed posture (SF) often associated with discomfort 
to neck, the position given by assistant in which patients 
were asked to bend forward neck and arch out back 
maximally, flexed back is considered mandatory 
because of widening of the interspinous space, 
discomfort to neck can be prevented by flexing the 
back and keeping the neck in neutral position, and pain 
over abdomen as well as in knee joint. It may be 
perceived that an achieved flex posture of longer 
duration is more complex and uncomfortable than the 
straight posture. Because of this, probably most patients 
preferred the straight posture. 


DISCUSSION: 

In our study Comparison of Straight versus 
flexed back in combine spinal epidural anesthesia for 
Gynecological procedure we observed that the overall 
success rate is 100%in both the groups i.e. sitting 
flexed(SF) and sitting straight(SS).First attempt 
success rate is 89% in sitting flexed group compared 
to 54% in sitting straight group. First attempt success 
rate in our study are superior to the reported success 
rate of 61.5% in the adult population.!”! In another 
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Graph 2: Changes in heart rate in SF and SS groups. 
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Graph 3: Changes in systolic BP in SF and SS group. 
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Graph 4: Changes in Diastolic BP in SF and SS group. 
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study the success rate was 84.2%.!'"! This may be due 
to strict exclusion criteria plus experienced person 
performing the procedure. 

Number of attempts required in sitting straight 
group is significantly higher as compared to sitting 
flexed this may be due to midline assessment of spinous 
process is difficult with straight back posture 
.Simultaneously the requirements of epidural 
supplementation is more 16.7% with sitting straight (SS) 
group as compared to 11% of Sitting flexed. 

Spinal block success rate with the 25 G spinal 
Quincke spinal needle as high as 97% in adults and 
100% in the pediatric population.”! In the sitting state, 
significantly more number of patients with straight back 
position (SS) required needle redirections than patients 
with flexed back (SF). 

In our study posture preferred by most of the 
patients is straight. As told by patients, flex posture 
was often associated with discomfort to neck. It may 
be perceived that an achieved flex posture of longer 
duration is more complex and uncomfortable than the 


straight posture. Because of this, probably most patients 
preferred the straight posture. 

As there are only few studies which shows 
different aspects of positional parameters associated 
with combined spinal epidural anaesthesia, our study 
has studied the different aspects of the technical 
parameters associated with CSEA performed on 
patients with different postures. In our study we have 
found that in spite of occurrence of negotiable technical 
difficulties the overall success is similar in both groups 
whether it may be straight posture or flex posture. But 
still we are of the opinion that we should start training 
with the conventional posture to new students, but 
experienced operators may not insist on unnecessary 
flex posture in easy patients. 

This study was carried out only to find out the 
success of CSEA in patients with suboptimal posture 
or in patients who cannot have their back adequately 
flexed for spinal anesthesia like spondylosis, arthritis, 
limb trauma. 

Though we are not challenging the superiority 
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of the flex posture, but our idea was to find out the 
feasibility of spinal block in patients with suboptimal 
postures. As we included patients with BMI<30, results 
may differ in patients with higher BMI. 


CONCLUSION: 

CSEA can be performed with equal ease in a 
seated patient regardless of the posture of the back 
being in a flexed or in a straight posture, provided the 
landmarks are clear. Most of the patients prefer straight 
back to the flexed back posture because of the 
discomfort associated with the latter state. 
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ABSTRACT 


The primary goal of the tertiary care hospital as a highest level of health care provision is to provide best possible 
health care to the patients. Patient satisfaction is one of the established yardsticks to measure success of the services being 
provided in the health facilities. The study was aimed to study satisfaction of outdoor patients regarding behavior of 
hospital’s personnel, provision of basic services & facilities in the hospital and also to find out the relation of bio-social 
variables with the level of satisfaction of hospital staffs. A hospital based cross sectional study was carried out in a tertiary 
care hospital, Bareilly during January - March 2014 among outdoor patients reporting for corresponding. Study subjects 
was selected by systematic random sampling method and interviewed using a pre-tested & semi-structured interview 
schedule. Data entry and analysis were done using the Epi- info statistical software. A total of 292 OPD patients were 
included in the study. Majority of them were satisfied with the services & facilities available as well as with the behavior of 
hospital staffs. Statistically significant relation was seen between behavior of doctors and class III & IV staffs with 
satisfaction level, gender & cleanliness, gender & behavior of doctors and class III/IV employees and also education & 


behavior of doctors. 


KEY WORDS: behavior, cleanliness, outdoor patients, patient satisfaction 


INTRODUCTION: 

Patient satisfaction is a multi-dimensional 
healthcare issue affected by many factors. It is a 
parameter for assessing the quality of patient care 
services.''! Quality services increase the confidence 
of the patient about hospital care. Patient satisfaction 
and healthcare service quality can be increased by 
using a multi-disciplinary approach that combines 
patient inputs as well as expert judgment.”! It is difficult 
to measure the patient satisfaction level. Both clinical 
and nonclinical outcomes of care have influence on 
patient satisfaction.©! Patients carry certain 
expectations before their visit and the resultant 
satisfaction or dissatisfaction is the outcome of 
their actual experience.!*°.° 

The primary goal of the tertiary care hospital 
as a highest level of health care provision is to provide 
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best possible health care to the patients. The modern 
era where it is the right of every patient to demand 
best possible care in Government hospitals, it is the 
duty of every staff member of the hospital to deliver 
his optimum efforts to the entire satisfaction of the 
patient. Its assessment give us an opportunity to find 
loopholes in our services and future ratification. It is 
the nature of human being that by fulfilling one motive, 
another one takes the place which is to be fulfilled and 
the process goes on.!”!It helps in continuous evolution 
process. Patient satisfaction is one of the established 
yardsticks to measure success of the services being 
provided in the health facilities. But it is difficult to 
measure the satisfaction and gauze responsiveness of 
the health systems as not only the clinical but also the 
non-clinical outcomes of care do influence the patient 
satisfaction."! 

Patients’ perceptions about healthcare 
systems seem to have been largely ignored by 
health care managers in developing countries? !°. 
This is despite the fact that patient satisfaction 
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surveys are one of the established yardsticks to 
measure success of the service delivery system, 
functional at hospitals. Awareness about patient 
satisfaction is relevant in the sense that satisfied 
patients are more likely to abide by the treatment 
advised, to continue using medical services and to 
promote referrals, thereby increasing the service 
volumes. 

Patient-centered outcomes have taken centre 
stage as the primary means of measuring the 
effectiveness of health care delivery.'!':'*! Health 
professional the feedback received is likely to help 
them in predicting their planning and identifying potential 
areas for service improvement.'*°! The aims of the 
study were to assess the level of patients’ satisfaction 
as well as dissatisfaction regarding the services & 
facilities provided in the outdoor departments of a 
tertiary care hospital, to find out the relation of bio- 
social variables with the level of satisfaction of hospital 
staffs, to give recommendations regarding improvement 
in health center services. 


MATERIALS AND METHODS: 

A hospital based cross sectional study was 
carried out in a rural hospital, which is a 950 bedded 
tertiary care hospital attached to SRMS Institute of 
Medical Sciences, Bareilly, Uttar Pradesh. This is a 
hospital of teaching & training for undergraduate and 
postgraduate medical students and provides preventive, 
promotive & curative services to patients presenting 
to the hospital from peripheral villages. 

For study, we have considered the prevalence 
of patient satisfaction to be 60% with 6% absolute error 
and 10% non-response. Among the patients attending 
hospital from January 2014 and March 2014, every 
third patients who met the inclusion criteria was 
interviewed till the sample size was met. Patients 
between the ages of 18 and 75 years attending the 
outpatient department (OPD) were included in the 
study. However, patients referred or advised for 
admission, emergency conditions related to psychiatry 
or maternity and those with severe acute or chronic 
illness were excluded from the study. Thus a total of 
292 patients were enrolled for the study. A systematic 
random sampling technique was used to select 
respondents from out patients department. 

A pre- designed pre- tested ‘Outdoor Patient 
Feedback Questionnaire Form’ was designed and filled 
up to examine several aspect of hospital care. 
Questionnaire comprised of 35 items which measure 


different core dimension of patient satisfaction like- 
evaluation of health care facility, perception of waiting 
time, cleanliness of waiting area, and behavior of health 
care providers etc. It also contained questions on socio 
demographic characteristics of the respondents. The 
questionnaire consisted of five points Likert scale items, 
with 1 and 5 indicating the highest and lowest levels of 
satisfaction respectively. Patients indicated their level 
of satisfaction by selecting responses (excellent=1, very 
good=2, average=3, bad=4 and very bad=5). Those who 
chose ‘very bad’ and ‘bad’ were considered dissatisfied 
while those who selected ‘average’, “very good’ and 
‘excellent’ were considered satisfied. The prescribing 
doctor and the supporting staff were largely kept 
unaware of the survey, except in unavoidable 
circumstances, to avoid the bias in their behavior with 
the patient. 

The questionnaire was administered by trained 
individuals after obtaining verbal consent from all 
subjects and complete confidentiality was maintained. 
Prior approval of the ethical board was obtained before 
beginning the survey. Outpatients were interviewed 
during their exit. 

On the day of the attending the OPD, after 
informing the patient about objectives of the study, the 
patient was interviewed by the post graduate students 
and predesigned ‘Outdoor Patient Feedback Form’ was 
filled up. After completion the form was signed by the 
post graduate students and the patients. The surveyed 
questionnaires were collected and coded ina MS Excel 
database and after the end of three months the data 
was analyzed by using the Epi Info statistical package, 
version 3.4.1 by calculating proportions and chi- square 
test. Descriptive statistics were performed on the socio- 
demographic data and Pearson’s chi-square test was 
used to examine the relationship between satisfaction 
levels of behavior of doctors and class III & IV staffs 
with bio social characteristics. 

A new or referred patient attending the OPD 
of the respective health care facility were in checked 
is the study. Patients working in the health care facility 
and follow-up patients attending the OPD of the 
respective health care facility were excluded from the 
study. Those below 18 years of age were also excluded. 
In this study, OPD is defined as the hospital 
premises where patients received diagnosis and 
treatment services but did not stay overnight. 


RESULTS: 
Patients were more satisfied with behavior of 
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Figure 1: Satisfaction of the patients regarding behavior of hospital staffs 
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Table 1: Gender wise satisfaction of the patients regarding cleanliness (n=292) 


Cleanliness in hospital 


Satisfaction 
Male (%) Female (%) 
Dissatisfied 41(27.7%)  20(13.9%) 
Satisfactory 107(723%) 124 (86.1%) 
Total 148 (50.7%) 144 (493%) 


doctors 209(71.6 %) as compared to the behavior of 
Class III & Class IV workers 186(63.7%), and it was 
found to be statistically significant (p<0.05). Better level 
of education among doctors may be the reason for 
present study finding. 

Table 1 shows that female patients 124(86.1%) 
were more satisfied than male patients 107(72.3%) 
regarding cleanliness in the hospital, and this was found 
statistically significant (p<0.05). 

Majority of subjects told that the major source 
of information about hospital OPD was through media 
(News paper/Radio/TV) (49.3%), mode of transport 
from home to hospital was through own vehicles 
(43.8%), waiting period was less than 30 minute 
between arrival at OPD and attended by doctor 
(62.3%), major source of medicine at hospital was free 
medicine (54.1%) and type / Kind of hospital was a 
government hospital (56.8%) while only few patients 
(9.6%) knew rightly that it is a trust hospital (Table 2). 

Most of the patients (75.3%) were satisfied 
with availability of drinking water in the hospital 
campus. The availability of water purifier (RO system) 
and winter & autumn season during the study, may be 


Chi-square 
p-value 
value 
Total (%) 
61 (20.9%) 
8.43 0.003 


231 (79.1%) 
292 (100.0%) 


the reasons for better availability of drinking water. 

Most of the patients were equally satisfied with 
cost & given treatment (74.3% & 74.0%), may be due 
to free medicine distribution (54.1%) and better cure 
rate at hospital. Most of the patients agreed to visit 
hospital again (72.2%), motivate their friends/relatives 
to visit this hospital (80.5%), were aware about 
beneficieri schemes of SRMS Institute of Medical 
Sciences & Hospital (71.6%), had ever heard about 
Janhit Chikitsa Yojna / Samudayik Swasthya Yojna / 
AHSAS programme of SRMS IMS (61.3%), had ever 
attended patients attendant health education cell 
(69.9%), got new information from patients attendant 
health education cell (65.1%) and also wanted to attend 
patients attendants health education cell again (76.7%) 
(Table 3). 

The Socio- demographic profile in table 4 
shows the importance of the hospital because majority 
of the respondents were in the age group of 20 - 60 
years, which is economically productive age group for 
the families belonging to underserved, needy section 
of the society, were more satisfied with behavior of 
the doctors and class III & IV workers than other age 
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Table 2: Reasons for selecting the facility 


RESPONSES 
QUALITY OF SERVICES 
Number(n=292) Percentage 

Media(News paper/Radio/TV) 144 49.3 

Source of information about Hospital staff oy 28:8 
h ital OPD Friends/Relatives 24 8.2 
a i Old patients 18 6.2 
Others 22 7.5 

Own vehicle 128 43.8 

Mode of transport from Auto rickshaw nM ee 
h 5 hiacoial Hospital bus 11 3.8 
ee eee Govt. roadways bus 24 8.2 
Others 16 5.6 

Government 166 56.8 

Private 70 24.0 
Type / Kind of hospital Charitable 10 3.4 
Trust 28 9.6 
Semi Government 18 6.2 

1 

Waiting period b/w arrival at Pesedian 2 hour ee O28 

OPD and attended by doctor epee as oe 
y More than | hour 16 5.6 

Free medicine in hospital 158 54.1 

Paid medicine in hospital 122 41.8 
Source of medicine Free+ paid medicineat hospital > l 
Free medicineat hospital and 7 

other medicines from outside : 
groups. DISCUSSION: 


Females were more satisfied than males with 
the behavior of doctors and class II] & IV workers 
and statistically significant association was found 
between gender and behavior of doctors and class III 
& IV workers. 

With respect to educational qualification, as the 
educational status increases, they tend to be more 
satisfied with behavior of the doctors and class HI & 
IV workers. Here significant association was found 
between education and satisfaction with behavior of 
doctors (p<0.05) 

According to B.G.Prasad’s SES scale, patients 
belonging to lower class SES were equally (50.0%) 
satisfied and dissatisfied with behavior of the doctors 
and class HI & IV workers and here significant 
association was not found between SES class and 
satisfaction with employees of hospital. Joint family 
patients were more satisfied with behavior of doctors 
& class I] & IV workers than other types of family. 


For any health care organization to be 
successful, monitoring patients’ perception is a simple 
and important strategy to assess and improve their 
performance. The present study was an attempt to 
provide an insight on the level of patients’ satisfaction 
as well as dissatisfaction with hospital services in a 
newly established peripheral teaching and training 
hospital in Bareilly (UP). 

Majority of the patients (71.6%) were satisfied 
with doctor’s behavior at all the facilities and they also 
felt that the doctor has given adequate treatment 
(74.0%) to the patients. Similar finding was also 
reported by Arshad A S et al!'3! (66%). In another 
study, Arpita Bhattacharya et al!!! reported 98.2% 
patients were satisfied with behavior of doctors. 

In present study, 79.1% patients replied that 
they were satisfied with cleanliness of hospital. In 
another study done by Sodani et al!'*! found 65% 
satisfied patients with respect to cleanliness. The better 
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Table 3: Satisfaction of patients regarding quality of services availability. 


QUALITY OF SERVICES 


Availability ofdrinking water 


Satisfaction with cost of treatment 


Satisfaction with given treatment 


Would you liketo visit health centre again 


Would you motivate to your friends/relatives to visit this health centre 


Are you awareabout any beneficial scheme of SRMS IMS 


Are you everheard about Janhit Chikitsa Yojna / Samudayik Swasthya 


Yojna/AHSAS programme of SRMS IMS 


Have you ever attended patients attendant health education cell (PAHEC) 


Are you getting new information from this patients atten dant health 


education cell (PAHEC) 


Would you liketo attend patients attendant health education cell (PAHEC) 


again 


cleanliness could be due to sufficient & trained class 
IV employees of this hospital. 

About 62.3% patients had to wait less than 
30 minute before consulting doctors. Ranjeeta Kumari 
et all'® found 22.55% patient waited less than 2 hours. 
Whereas in another study conducted by Prasanna KS 
et al!'’] showed that 20% patient waited less than 30 
minutes: This could be due to time management of 
working health staffs of this hospital. 

A large majority of respondents (75.3%) felt 
that the drinking water facility available at this hospital 
for patients was better, which is more close finding 
(79%) to Singh S et all'®!. This may be due to 24x7 
electricity and RO system purifier available at this 
hospital. 

Males and females, patients were in equal 
proportion (50.7% & 49.3% respectively). The 
maximum number of respondents (55.8%) belong to 
the age group of 20-40 years and minimum respondents 
(6.5%) belong to less than 20 & more than 60 age 
groups (Table 4). 

The education level of the respondents was slightly 
better as most of them were either graduate (27.4%) 


Bareilly 
RESPONSES 
Mes Bums Percentage 
No (n=292) 8 
Yes 220 75.3 
No 72 24.7 
Yes 217 74.3 
No 75 254 
Yes 216 74.0 
No 76 26.0 
Yes 211 72.2 
No 81 27.8 
Yes 235 80.5 
No 57 19.5 
Yes 209 71.6 
No 83 28.4 
Yes 179 61.3 
No 113 38.7 
Yes 204 69.9 
No 88 30.1 
Yes 190 65.1 
No 102 34.9 
Yes 224 76.7 
No 68 23.3 


or post graduate (20.5%). A study done by Sodani et 
all'S] showed that 39% of respondents were illiterate 
or primary passed (18%), which was in contrast to our 
findings. As the educational status increases, they tend 
to be more satisfied with behavior of the doctors and 
class IV employee. Majority of the patients were 
belonging to lower SES family and they were equally 
satisfied & dissatisfied with behavior of the doctors as 
well as class IV workers. 

More than 2/3" of the patients were benefited 
from beneficial schemes (Janhit Chikitsa Yojna 
Samudayik Swasthya Yojna / AHSAS programe) of 
SRMS Institute of Medical Sciences & Hospital and 
also benefited from patient’s attendant health education 
cell (PAHEC). Patient’s attendant health education is 
a set of planned educational activities designed to 
improve patients’ health behaviors and health status. 
Its main purpose is to maintain or to improve patient 
health or, in some cases, to slow deterioration. 


CONCLUSION: 


Client’s satisfaction was reflected by their 
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Table 4: Association of satisfaction levels with bio-social characteristics. 


Satisfaction with class II] & IV 


Satis faction with doctors 


Bio-social characters — — workers — 
Satisfied Not satis fied Satisfied Notsatisfied p-value 
209 (% 83 (% P-value 196 (%)  106(% 
Age Less than20 yrs 15(7.2%)  4(4.8) 13(7.0)  6(5.7) 
20-40 yrs 120(57.4%) 43(51.8) 103(55.4) 60(56.6) 
40-60 yrs 64(30.6%)  27(32.5) 0.23 60(323) 31(29.2) 0.70 
More than60yrs 10(4.8%)  9(10.8) 10(5.4) 9(8.5) 
Sex Male 95(455%) 53(63.9) 83(44.6) 65(613) 
0.004 0.006 
Female 114(54.5)  30(36.1) 103(55.4) 41(38.7) 
Education post graduate 45(21.5)  15(18.1) 36(194) 24(22.6) 
Graduate 58(278)  22(26.5) 48(258)  32(30.1) 
Intermediate 31(148)  22(26.5) 34(183) 19(17.9) 
High school 40(19.1)  4(4.8) 0.007 30(16.1) 14(13.2) 0.85 
Junior high school 18(8.6) 6(7.2) 16(8.6)  8(7.5) 
Primary school 9(4.3) 8(9.6) 11(5.9) 6(5.7) 
Illiterate 8(3.8) 6(7.2) 11(5.9)  3(2.8) 
Socio Upper 20(9.6) 9(10.8) 22(11.8) 7(6.6) 
economic Upper middle 47(22.5) 18(21.6) 37(199)  28(264) 
ae Middle 178.1) ——-7(8.4) 0.99  16(8.6) 87.5) 0.49 
Lowermiddle  21(10.0) —-7(8.4) 179.1) 11(10.4) 
Lower 104(49.8)  42(50.6) 94(505) 52(49.1) 
Typeof Nuclear family 58(278) — 27(32.5) 59(31.7)  26(24.5) 
family Joint family 125(59.8)  47(56.6) 0.70  105(56.5) 67(63.2) 0.42 
3generationfamily 26(124)  9(10.8) 22(118)  13(123) 


happy expression about general facility, doctor’s 
behavior, superiority of their health system and also by 
consistent regular utilization by majority. Assessment 
of satisfaction of patients is a simple and cost effective 
way for evaluation of hospital services. The findings 
of the present study carried out for assessing 
satisfaction of outdoor patients came in hospital reveals 
that majority of the patients were satisfied with behavior 
of doctors and class III & IV workers, cleanliness and 
availability of drinking water in hospital premises etc. 
Females were more satisfied with behavior of the 
doctors and class III & IV workers. Majority of the 
patients were benefited from the beneficial schemes 
& patient’s attendant health education cell available at 
this hospital. Therefore, it can be concluded that the 
OPD services form an important component of Hospital 
services and feedback of patients are vital in quality 
improvement. 


Continuous supervision of patient satisfaction 
levels should be done to deduct methods to improve 
hospital services. In the OPDs, complaint and 
suggestion box should be kept, so that patients can freely 
put their complaints and suggestions. 
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ABSTRACT: 
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Congenital granular cell tumor (CGCT) is a rare benign neoplastic growth of the anterior maxilla of neonates. The 
tissue origin of this lesion whether it is from neural or muscular; is still debatable although many immunohisto chemical 
markers studies have been documented. We present a case report of a female neonate with a large CGCT along with a brief 


review of literature. 


KEY WORDS: congenital, epulis, granular, neonate, tumor 


INTRODUCTION: 

Congenital granular cell tumour (CGCT) is an 
uncommon congenital benign epulis of the neonate. The 
original first description of the lesion was dated in 1871 
by Neumann." CGCT is most frequently seen on the 
alveolar median ridge of the maxilla than alveolar ridge 
of mandible(1:3) in the incisor-canine area. 
Characteristically CGCT has shown a female 
predominance. The presentation of the lesion is unique 
as it is seen at birth as a firm fibrous mass arising from 
the gingival mucosa. This anterior jaw tumor can be 
obstructing and can complicate respiration as it may 
block the nasal and oral airway passage. Feeding of 
the neonate may be an issue of concern as lesion may 
obliterate the entire mouth opening. Surgical excision 
has to be done on priority basis to avoid further 
complications. 


CASE REPORT: 

A 2-day-old new-born girl was referred from 
a rural hospital to the General Surgery Department of 
People’s hospital, Bhopal, India. The baby presented 
with a large mass protruding from the mouth with 
compromised respiration (Figure 1). The infant was 
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born in 36th week of gestation after a period of normal 
pregnancy. The girl infant was weighing 2.45 kg and 
exhibited healthy clinical parameters. The mother was 
a primigravida but as she belonged to a rural place, no 
antenatal ultrasonography check-up was done. Details 
of medication during gestation were not recorded and 
there was no family history of any congenital anomaly. 

Clinical examination revealed a large 
pedunculated, bilobed, exophytic fibrous growth arising 
from the upper right anterior alveolar ridge measuring 
4 x3 x3 cm. The growth was having irregular reddish 
-black surface showing areas of crustation and 
haemorrhages. The mass was completely obstructing 
the oral cavity and partially the left nostril. The infant 
was being fed with a nasogastric tube. 

The tumor was excised under general 
anaesthesia. An elliptical incision was given to the 
pedicle and the tumor was mobilised and removed in 
toto (Figure 2). Haemostasis was achieved with 
diathermy followed by wound closure. The 
postoperative recovery was uncomplicated and 
remarkably splendid and uneventful (Figure 3). 

The tumor was sent for histopathological 
examination. Hematoxylin and eosin stained section 
showed the overlying normal gingival oral mucosa 
without hyperplasia (Figure 4). The connective tissue 
showed vascular-rich stroma with large sheets of 
medium sized, ovoid and polygonal granular cells. The 
cells were packed with fine granular eosinophillic 
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cytoplasm and had vesicular nuclei. Areas of 
haemorrhage were seen. The diagnosis was confirmed 
as congenital granular cell tumor. 

Patient was recalled after few days post- 
surgery and was kept on regular follow-up with no sign 
of recurrence in a period of 6 months, whereas no 
recurrence was observed in a follow-up period of 2 
years. 


DISCUSSION: 

CGCT or congenital epulis is an uncommon 
tumour of the neonate. Approximately 250 cases have 
been reported since first case reported in 1871.! Other 


Figurel: The girl neonate presenting with a firm protruding mass 
from oral cavity associated with compromised respiration and 
feeding. 


LOVEEELUAAH 


Figure 2: Excised specimen was a single lobulated firm fibrous mass 
measuring approximately 4 x 3 x 3 cm. 


terminologies for CGCT described in literature are 
congenital epulis, Granular cell rhabdomyoma, 
congenital myoblastoma, or Neumann's tumour. 
“Congenital granular cell tumor” (CGCT) is nowadays 
frequently employed terminology in the literature and 
the same is used in our case."! 

Estimation of Incidence of the CGCT in world 
population is 0.0006 %'*!. CGCT appears sporadically, 
and with no familial tendency. It most commonly 
originates from the anterior alveolar ridge, with the 
maxilla being involved twice as much as the mandible 
thought the lesion can arise in small number cases from 
the tongue, palate, skin, the subcutaneous tissue, 
skeleton muscles and the vocal chords.'*! This peculiar 
tumor has a smooth or lobular surface and a firm 
rubbery consistency."7! 

Prenatal diagnosis of CGCT can aid in 
counselling the parents as to the nature and treatment 
of the abnormality, as well as assessing the potential 
risk of airway obstruction and intraoperative 
complications. Ultrasonography (USG) or Magnetic 
resonance Imaging (MRI) prenatal imaging of 
congenital lesions of oral cavity can be helpful in such 
cases.'*) Prenatal imaging is important in the choice of 
delivery method, since large tumors may compromise 
a normal vaginal delivery and a caesarean operation 
may be necessary.” !°'] Prenatal diagnosis of the 
lesion on with USG was reported in the literature as 
early as 26" week to 38 weeks which mostly coincides 
with third trimester of the pregnancy. The lesion is not 
detectable till that period; reason for this is unclear." 

CGCT has unique female preponderance. 
Based on the theory supported by the experimental 
production of CGCT in a mouse following injection of 
endogenous hormone, this characteristic finding was 
suggested to be attributable to the presence of 
endogenous hormones and sudden regression of mass 
after birth."'*! This was subsequently proved failed as 
there was no detectable presence of these endogenous 
hormone receptors with the lesion tissue. Trauma, due 
to finger sucking in utero, was also suggested by some 
authors.”: !3: 14] Recently, it was suggested that it may 
be a local metabolic or reactive change. !!*! 

CGCT mostly presents as an isolated mass in 
an otherwise healthy infant. Some authors have 
reported association with other congenital anomalies 
like bilateral transverse facial cleft, polydactyl, 


congenital goitres and also with neurofibromatosis.!'® 
17] 
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Figure 3: Post-operative appearance and 
splendid. 


recovery was remarkably 


Figure 4: Large sheets of polygonal granular cells in the stroma 
were the diagnostic feature. (H and E stain) 


Clinical differential diagnosis is broad based and 
depends upon the site of involvement; size and velocity 
of growth. Various similar presenting lesions that can 
be considered include fibroma, lipoma, leiomyoma, 
rhabdomyoma, peripheral giant cell granuloma, 
pyogenic granuloma, myxoma, neurofibroma, 
haemangioma, lymphatic malformations, melanoamelo- 
blastoma of infancy, granular cell tumor, oral teratoma, 
dermoid cyst etc."'*! The accurate diagnosis can be 
establishment histopathologically in most of the cases. 
Histopathological similarity is seen with the Granular 
cell myoblastoma which is also called as granular cell 
tumor (GCT) of adults which is seen in 


tongue. CGCT can be separated from Granular cell 
tumor (GCT) by location, patient’s age, and few minor 
histopathologic differences (Table 1)."1°! 


Table 1: Difference between the Adult granular cell tumor 
and congenital Granular cell tumor."?! 


Congenital Epulis 
Adult Granular cell tumor (CGCT) 
Occurs in adult between20-60 Occurs in New bom 
years 
Involves Multiple organs Only in Gum pads 
A malignant variant is reported Does notrecurandno 
malignant potential 
Histopathology (HP) Absent 
pseudoepitheliomatous 
hyperplasia present 
HP shows moreconspicuous Less conspicuous nerve 
nerve bundles. bundles. 
HP shows less vascularity More vascularity ina 
plexiform arrangement 


Immunohistochemistry study 
express S- 100 protein markers 


Negative for S-100 protein 


The histogenesis of CGCT has also been 
debatable as various authors suggested different source 
of origin of the tumour. The proposed source of origin 
includes undifferentiated mesenchymal cells, 
odontogenic epithelial, pericytic, and fibroblastic, 
histiocytes, nerve-related, smooth muscle, and primitive 
mesenchymal cells. The histogenesis remains still 
unclear despite documentation by several studies. 
Immunohistochemical analysis of this case was negative 
for the neural tissue marker $100. 

Treatment of choice of CGCT is prompt 
surgical excision, although spontaneous regression has 
been reported in isolated few cases.!°! Delay in surgical 
removal can lead to airway obstruction and major 
feeding difficulty for the infant. Recurrence or 
malignant changes in CGCT has not been documented 
in literature.!'*) 


CONCLUSION: 

CGCT should be given considerable clinical 
importance as it has potential to complicate feeding 
and respiration of affected infants if it is not promptly 
treated. 

The lesion still poses scope for further research 
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in its etiopathogenesis especially by immunohisto- 
chemical methods. The diagnosis by various methods 
during prenatal period also should be assessed for this 
entity. 
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ABSTRACT 


This is a case of carotid body paraganglioma diagnosed on fine needle aspiration (FNA) cytology prior to other 
diagnostic work up. A lateral neck mass with a long duration, the hemorrhagic nature of the aspirate and the cytological 
features; some of which were reminiscent of an endocrine neoplasm are the factors that helped in suggesting the possibility 
of paraganglioma which was later confirmed in histopathology. We report this case to highlight two points: 1) the importance 
of FNAC in diagnosing such lesions in clinically obscure cases. 2) In FNAC of neck lesions, if paraganglioma is suspected, 
preparation ofa cell block along with immunohistochemistry in cases wherever possible will prove useful for the definitive 
diagnosis of paraganglioma. 


KEY WORDS: carotid body paraganglioma, cell block preparation, clinical history, fine needle aspiration, histopathology 


INTRODUCTION: 

FNAC has been firmly established as the 
preliminary diagnostic test for the evaluation of various 
neck lesions. However, there has been a controversy 
regarding its utility in the diagnosis of carotid body 
paraganglioma. Hemorrhage within the tumor and 
damage to the carotid artery are the anticipated 
complications which led to the objection of this test for 
evaluating such lesions.''! But in clinically obscure 
cases, FNAC is the preliminary investigation sought 
for and the cytopathologist is called upon for diagnosis. 
The case presented here unravels the difficulties related 
to the diagnosis of carotid body paragangliomas in 
cytology, the importance of clinicopathologic correlation 
and some practical suggestions which would prove 
useful to arrive at a definitive diagnosis. 


CASE REPORT: 
A 52 year old male presented with a left sided 
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neck mass which had been progressively increasing in 
size over the last 6 years. On examination, the mass 
was of size 3x2 cm and was firm in consistency. The 
patient had been treated in another centre as a case of 
lymphadenitis. He had a CT report which showed an 
enhancing left sided neck lesion. FNA of the mass was 
performed using a 23 gauge needle attached to a 5ml 
syringe. The initial aspirate yielded blood only. The 
procedure was repeated and the material obtained was 
spread on glass slides. Wet smears fixed in 95% 
isopropyl alcohol were stained by papaniclaou method. 
Dry smears were also prepared and stained using May 
Grunwald Giemsa (MGG) stain. The cytology smears 
were cellular with cells arranged in clusters and sheets 
in a hemorrhagic background. The possibility of 
paraganglioma was suggested in view of the clinical 
history, nature of aspirate and cytology findings. 

All preliminary investigations were done and 
the patient underwent surgery. Intraoperatively, a 5x4 
cm pulsatile mass was seen on the left side of the neck 
extending from the lower end of the mandible to the 
lower one-third of the sternocleidomastoid muscle. The 
mass was resected and sent for histopathological 
examination; and the biopsy report confirmed the 
diagnosis. 
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Pathologic Findings were as follows: 

FNAC: The cytology smears showed cells in 
clusters, sheets and follicular pattern in a hemorrhagic 
background (Figure1A).The cells have round nuclei and 
display marked anisokaryosis with moderate cytoplasm 
showing scattered red granules (Figure | B). Cells with 
round to spindle nuclei and fine granular chromatin seen 
(Figure 1C). No mitosis or necrosis was seen. 

Histopathology: The biopsy specimen showed 
a neoplasm composed of cells arranged in the classic 
zellballen pattern (Figure 2A) and nests interspersed 
by hyalinised blood vessels. Cells had moderate amount 
of eosinophilic granular cytoplasm and showed marked 
anisokaryosis with stippled chromatin (Figure 2B). 
Mitosis was not evident. 


DISCUSSION: 

The differential diagnosis of lateral neck 
masses vary from benign to malignant lesions. These 
include tuberculous lymphadenitis, branchial cleft cyst, 


acy 


© 


Figure 1: A-C FNA cytology A. Tumor cells in sheets and vague 
follicular pattern (MGG x400). B. Cluster of tumor cells showing 
indistinct cell borders, moderate to abundant cytoplasm and 
anisokaryosis (MGG x400). C. Cells with round to spindle nuclei and 
fine granular chromatin are seen (PAPx400) 


metastatic carcinoma, paraganglioma, schwannoma 
and lymphoma. 7! Since FNAC is a simple, noninvasive 
procedure which provides a valuable clue regarding 
further management, in most instances the patient is 
sent to the cytopathologist for a preliminary diagnosis. 


(A) ®) 


Figure 2: A and B. Histopathology specimen A. Neoplastic cells in 
the classic zellballen pattern. ( hematoxylin-eosin stain x 10). B. 
Cell nests displaying marked anisokaryosis (hematoxylin-eosin stain 
x 10). 

Paraganglia are collections of specialized 
neural crest cells arising in association with the 
autonomic ganglia. Tumors arising from these cells are 
called Paragangliomas and their nomenclature depends 
on the anatomic location of the lesion.'! Carotid body 
tumor is the most common extra adrenal paraganglioma 
and it is situated at or around the carotid artery 
bifurcation. The usual clinical presentation is that of a 
painless, slowly enlarging cervical mass and the average 
age at diagnosis is usually the fifth decade of life. 
Preoperative diagnosis is possible in clinically suspected 
cases with the help of radiological investigations like 
CT scan, MRI, ultrasound and selective digital 
subtraction angiography. These tests also help in 
delineating tumor location and defining blood supply.'*! 
In cases where the clinical picture is obscure, the help 
of the cytopathologist is sought for to arrive at an initial 
diagnosis. In our case, the long duration of the swelling 
and the hemorrhagic nature of the aspirate was a clue 
that helped us to include paraganglioma in the 
differential diagnosis. 

On review of literature, the reported cases of 
carotid body paraganglioma diagnosed in FNAC 
showed more or less similar features. The tumor cells 
had moderate cytoplasm and round to oval nuclei 
showing anisokaryosis. The nuclear chromatin was 
evenly distributed with inconspicuous nucleoli. In most 
of the cases, mitosis was either absent or very low. 
The hemorrhagic background was a common feature 
in all the cases. In three reports, the presence of 
prominent intranuclear vacuoles was mentioned 
bringing thyroid carcinoma into the differential 
diagnosis. Features like rosette formation and cell 
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Table 1: FNA Diagnosis in reported cases of Carotid body Paragangliomas. 


FNAC Diagnosis 
Author series Number Initially as Revised to Other diagnosis Diagnosis Unsatisfactory 
of cases paraganglioma paraganglioma not specimen 


presented 


Engzell etal.! 13 Kj 


Hood et al.* 


— 


Jacobs et al.5 
Kapoor et al.? 
Gonzalez et al.° 
Chen etal.’ 
Mincione etal.’ 
Lack etal.!! 
Paul et al.? 
Fleming etal.!° 


DNDN RR RK NOR 
N 


ies) 
_ 


Kapila et al.!? 


Das etal.!3 
Jashnani et al!4 
Majumdaretal!> 
Total 


ne eS 
Ome 


2 


nests corresponding to zellballen seen in histology have 
also been reported.'* The FNA diagnoses in these cases 
are depicted in Table 1.':”°:'"! Accordingly, the cytologic 
findings alone, being not specific, are insufficient to 
provide an initial definitive diagnosis, especially in cases 
where the clinical findings suggest a different lesion 
as occurred in our case. Preparation of a cell block 
from the aspirate on which immunohistochemical 
studies can also be done is a very useful technique to 
make a definitive diagnosis. The neoplastic cells will 
demonstrate strong cytoplasmic positivity with 
chromogranin indicating neuroendocrine differentiation. 
The tumor cells also show positivity with synaptophysin, 
neuron specific enolase and S-100."! But in our case 
the aspirated material was inadequate for cell block 
processing and hence a definite diagnosis could not be 
offered. However, in view of the cytologic findings, 
the possibility of paraganglioma was suggested which 
was later confirmed in histopathology. 

Due to the potential hazards associated with 
FNA procedure, especially intratumoral hemorrhage 
and damage to the carotid artery, there is no 
concordance among authors exposed to FNA of carotid 
body paragangliomas regarding the need for this 
investigation in cases where there is a strong clinical 
suspicion."!°] Only one such complication has been 
reported in the published cases; namely carotid artery 


2 thyroid carcinoma 1 
2 neurofibrosarcoma 

1 neurofibroma 

1 atypical epithelial 

lesion 

1 thyroid neoplasm 


1 epithelial neoplasm 
9 


1 malignant tumor 
1 neural neoplasm 
1 adenocarcinoma 
1 undifferentiated 
malignant tumor 


12 11 2 


thrombosis with resulting cerebral ischemia in Engzell 
et al.! This type of complication could occur in locally 
aggressive tumors which have invaded the vessel wall, 
a situation which cannot be assessed at the time of 
FNA procedure in the absence of precise radiologic 
studies.!! Avoiding the carotid vessels can also pose a 
problem since the anatomic location of the carotid 
artery and its branches in relation to the tumor mass 
may vary and in some cases it would be difficult to be 
determined by mere palpation. The vessels are usually 
displaced laterally by the tumor, but at times it may 
widen the carotid bifurcation or displace it medially.”! 
Inspite of the limited cytological experience with 
paragangliomas among pathologists and the rare 
reported cases of FNA complications, the wider use 
of FNAC for the diagnosis of such lesions might lead 
onto the emergence of expected vascular 
complications.!'": ''! However in clinically obscure 
cases, FNAC is a simple procedure which would 
provide a valuable preoperative diagnosis.!'4.15! 

To conclude, we report a case of carotid body 
paraganglioma diagnosed on FNAC. The long duration 
of the swelling, the hemorrhagic nature of the aspirate 
and the cytomorpholgy of the lesion helped us to suggest 
this possibility. We would like to highlight the importance 
of taking a brief clinical history and noting the nature 
of the aspirate which would be particularly useful in 
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diagnosing such lesions. We further suggest that 
preparation of a cell block in cases wherever possible 
along with the use of immunohistochemical studies 
would prove useful for the definitive diagnosis of 
paraganglioma. 
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ABSTRACT 
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Here we report a case of tracheoesophageal fistula in eighteen month old boy due to corrosive action of button- 
battery ingestion and delayed diagnosis. Late diagnosis was due to misinterpretation of foreign body as locket. The 
battery was removed by a rigid oesophagoscope and the patient was referred for surgical management. 


KEY WORDS: acquired tracheoesophageal fistula, button battery ingestion, foreign body 


INTRODUCTION: 

Tracheoesophageal fistula due to foreign body 
impaction is a rare entity in Paediatric population.!"! 
Although accidental ingestion of various household 
chemicals and medicines are well described in children, 
ingestion of button batteries is less published in Indian 
literature”!and dangers are less understood by both 
parents and health care providers. The largest series 
of cases reported in American National button battery 
ingestion (NBBI) survey; in which 2320 cases of 
battery ingestion were collected and reviewed.!! 
Studies had shown that 51% of the ingestion were 
unwitnessed. This partly explains the delay in 
presentation and diagnosis.°! Complications of 
oesophageal button battery impacted have included 
tracheoesophageal fistula, vocal cord paralysis, 
oesophageal burns with or without perforation and 
aortoesophageal fistula.'*’! We present a case 
consequence to an unrecognised button battery 
impaction in oesophagus, which resulted in 
tracheoesophageal Fistula formation. 


CASE REPORT: 
An eighteen month old male child was taken 
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to a private hospital | month back with complains of 
high grade fever, cough, breathlessness, decreased 
intake of food, vomiting, and drooling of saliva for last 
3 days. The patient was admitted, assessed clinically 
and investigated including chest skiagram, which 
showed features suggestive of pneumonia along with 
the presence of two radio-opaque shadows which were 
considered to be artefacts (shadows of tabiz). The 
patient was managed with oxygen inhalation, 
intravenous fluid and antibiotics for over a month 
without any improvement in the clinical status and was 
referred to our institute. 

On examination child had severe acute 
malnutrition (weight 8 kg, height 79.8 cm, weight for 
height below 3 standard deviation of the median WHO 
growth reference, mid upper arm circumference 11.3 
cm), tachycardia, tachypnoea, bilateral crepts, nasal 
flaring, subcostal and intercostals retractions. Clinical 
examination of cardiovascular and other systems was 
within normal limits. 

Investigation including blood investigations, 
Mantoux test and repeat chest-skiagram was ordered. 
Skiagram chest revealed presence of two radio-opaque 
shadows and pulmonary infiltrates. Blood investigation 
revealed mild anaemia with leucocytosis. Mantoux test 
was negative. 

Out of two radio-opaque shadows one was an 
artefact (tabiz) as against the misinterpretation of two 
artefacts (Figure 1). The second radio-opaque shadow 
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was actually a button battery which was accidentally 
ingested by child. An oesophagoscopy was done which 
found an impacted button battery (20 mm diameter) 
and it was removed. In oesophagoscopy 
tracheoesophageal fistula was suspected. This was 
confirmed by computed tomography scan chest (Figure 
2) at T1-T2 level of approximately | mm in diameter. 
A diagnosis of acquired tracheoesophageal fistula 
secondary to corrosive action of an impacted button- 
battery was made. The patient was referred to surgery 
department. Feeding jejunostomy was done as primary 
procedure, later after six weeks surgical repair of fistula 
was done and patient recovered uneventfully. 


DISCUSSION: 

The American National button-battery 
ingestion (NBBI) survey revealed that children less 
than five year of age were the most frequently 
affected group accounting for 61.8% cases. ©! 

In our patient a tracheoesophageal fistula was 
developed due to unwitnessed ingestion and delayed 
diagnosis of impacted button battery for about a month. 
The oesophagus is especially susceptible to foreign body 
retention due to its several anatomic area of narrowing 
and weak peristalsis. '*?! Commonly ingested foreign 
bodies include pins, coins, pieces from toys, stones, solid 
seeds and plastic button, but the most notorious of all 
are disc batteries. Tissue damage that results from 
contact with charged battery is a chemical burn caused 
by production of sodium hydroxide (cathode) and 
hydrochloric acid (anode) generated from electric 
current passing through physiologic electrolyte solution. 
1°] Failure to recognize or appropriately manage a 
foreign body in the oesophagus may lead to various 
serious complications and occasional mortality. 


= 


Figure 1: Chest skiagram of patient revealing two radiopaque 
shadows. One is tabiz (artefact) and other is disc battery in oesophagus. 


Ingestion of foreign body is common in young 
children and can cause serious problems. Early 
recognition and immediate removal can reduce 
morbidity and mortality, but prevention by increasing 
public awareness is necessary. Parents should avoid 
buying toys with small parts and adult supervision is 
essential when children play with toys. 


Figure 2: Computed tomography of thorax showing tracheoeso- 
phageal fistula at T1-T2 level. 
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Carcinoids are the most common tumors of the appendix. The prevalence of these tumors is more in children. 
Clinically appendiceal carcinoids present as acute appendicitis, although in many cases the tumor is diagnosed incidentally 
during an operation. The diagnosis is confirmed on histology. The prognosis in patients with local disease is excellent. In 
small lesions, ‘Isolated Appendicectomy’ is considered as the most appropriate treatment, while in larger lesions ‘Right 
Colectomy’ should be performed. We report a case of a carcinoid tumor appendix measuring 0.7 cm in diameter, in a 21 year 
old female, which was diagnosed on histology. Appendicectomy was done with a clinical diagnosis of ‘Acute Appendicitis’. 
Carcinoid tumor was incidentally diagnosed on histology. The patient is considered free of disease as the prognosis of 


tumor less than 2cm local is excellent. 


KEY WORDS: appendix, carcinoid tumor, morbidity, mortality 


INTRODUCTION: 

The term “karzinoid” was first used by 
Oberndorfer in 1907 to a type of tumor which grew 
slowly and appeared to be more benign than 
adenocarcinomas.The description of the malignant 
carcinoid syndrome Cassidy’s report in 1934. The 
endocrine potential of the carcinoid tumor, and its 
subsequent relationship with the varied clinical 
manifestations, however, was recognized after the 
discovery of serotonin by Rapport et al. In 1948, and 
the isolation of serotonin from a carcinoid tumor by 
Lembeck in 1953. In 1954, Thorson and coworkers 
wrote about the endocrine properties and clinical 
manifestations of carcinoid syndrome like flushing, 
diarrhea, cardiac disease which have been rarely 
reported and usually associated with liver or retroperito- 
neal metastases!"!, In these cases an increased urinary 
excretion of 5-HIAA has been documented in 


monitoring disease and progression of tumors. 
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Carcinoid tumors are the most common tumors 
of the appendix”!, accounting for more than half of all 
appendiceal malignancies and found in seven of every 
1,000 appendectomy specimens,they account for 5% 
of GI carcinoids and are more common in women than 
men. The mean age at presentation is 49 years. This 
may reflect the common patient age at appendectomy, 
when the tumors are often incidentally discovered. 
Approximately two-thirds of appendiceal carcinoid 
tumors arise in the tip of the appendix, where they are 
unlikely to cause symptoms of obstruction. Ten percent 
of appendiceal carcinoids occur in the base where they 
are more prone to obstruct the appendix and cause 
acute appendicitis. It has been proposed that the 
incidence of appendiceal carcinoid tumors parallels the 
activity of subepithelial NE cells, the source of these 
tumors. The density of these NE cells peaks in the 
second decade of life and then decreases."! 


CASE PRESENTATION: 


A 21-years female patient presented with 
abdominal pain in right lower quadrant (RLQ) and 
nausea since last 30 days and fever off and on since 5 
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days. Physical examination revealed a healthy looking 
female with a mildly elevated temperature 38°C, blood 
pressure 112/60 mmHg and pulse rate 76/min. The 
patient showed signs suggestive of acute appendicitis, 
due to direct and rebound tenderness in the RLQ. Rectal 
examination revealed mild tenderness but no blood or 
palpable mass was observed. Hematocrit was 29.6%, 
white blood cells 5000/cmm with neutrophil prevalence 
76%, platelets 446000/comm., erythrocytes sedimen- 
tation rate 55 mm/hr, CRP 1.44 mg/l, while the 
remaining blood analysis was normal. Abdominal 
ultrasound revealed appendiceal inflammation. 
Laproscopic appendisectomy was done and patient 
discharged on second post operative day. On gross 
examination appendix was found to be inflamed with 
mild distension of the tip. Cut section showed well 
circumscribed yellowish mass measuring 0.7 cm in 
diameter (Figure 1). No local or regional enlarged lymph 
nodes were found. The histological examination of 
H&E ( Haematoxylin & eosin) stained section revealed 
a typical carcinoid tumor of the appendix and tumor- 
free margin in all the sections. The tumor consisted of 
small homogenous neoplastic cells that were mostly 
arranged in islet formation and infiltrated few areas of 
the muscular layer, at places up to the serosa.The 
mitotic activity was insignificant. There was a 
coexisting acute appendicitis and periappendicitis 


(Figure 2). 


DISCUSSION: 


Carcinoid tumors of the appendix are relatively 
uncommon neoplasms. Although considered rare 
pathology, these are the most frequent tumors of the 
gastrointestinal tract in childhood and adolescence."! 


Figure 1: Gross examination we defined a solid, firm and yellowish 
mass on the appendix tip, with diameter of 0.7 cm. 


Figure 2: (Microscopic (10X & 45X) examination does not reveal 
infiltration of fatty tissue and the appendiceal mesenterium by tumor 
cells.) “10X”: Reveals Islets and clusters of tumor cells infiltrating 
into the muscle layers, “45X”: Reveals Round to polygonal tumor 
cells with uniform round nuclei showing stippled chromatin and 
moderate cytoplasm. 


They are usually benign neoplasms and the uncommon 
occurrence of metastasis is related to the primary tumor 
size and depth.©! 

The reported incidence of appendiceal 
carcinoids in several studies ranges from 0.08 to 0.7% 
in surgical specimens."! Willox in 1964 suggested that 
0.2-0.5% of surgically removed appendices in children 
contained CT. D’ Aloe et al!®! estimated that carcinoid 
tumors of the appendix occur in 1:100,000 to 
169:100,000 children. 

The clinical presentation of the appendiceal 
carcinoids is similar to that of acute appendicitis, but in 
some cases the disease is incidentally found during 
surgery performed for another diagnosis or problem. 
Recurrent episodes of abdominal pain reported in many 
cases may indicate partial obstruction of the appendiceal 
lumen by a tumour."7! In two reported cases the patients 
presented with only clinical signs of peritonitis without 
previous episodes of acute abdominal pain.'” The tumor 
is more common in females with a mean age of 12 to 
13 years.'*] Symptoms of the carcinoid syndrome like 
flushing, diarrhea, cardiac disease have been rarely 
reported and usually associated with liver or 
retroperitoneal metastases.!"'! In these cases an 
increased urinary excretion of 5-HIAA has been 
documented in monitoring disease and progression."”! 
Our patient had no symptoms related to carcinoid 
syndrome, neither metastatic spread nor 5-HIAA 
increased excretion. The majority of carcinoid tumors 
are discovered during the histological examination of 
the surgical specimen incidentally and rarely suspected 
before this examination."! 

At present, the site and the size rather than 
the depth, are used for the assessment of the tumour.!! 
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In 75% of cases the tumor is localized at the apex of 
the appendix; 20% and 5% affect the mid portion and 
the base respectively.!*! The median diameter of the 
tumor is 0.7 cm), In our case the diameter of the 
tumor was 0.7 cm. Generally, carcinoid tumors located 
at the tip of the appendix and measuring less than | 
cm,usually mimick the clinical presentation of acute 
appendicitis, while tumors measuring more than 2 cm 
and located at the base of the appendix may present 
with clinical signs of peritonitis.”! The prognosis is 
directly related to the tumor size. If the tumor is smaller 
than 2 cm and has perforated the serosa, the treatment 
of choice is appendectomy, whatever the location. 
Other reports suggest that neoplasms with these 
characteristics do not tend to relapse. Tumors 
measuring 2 cm or more in diameter may have 
widespread metastases upon detection. The invasive 
properties of these tumors are well-known, but the 
presence of lymph node metastases is reported in only 
4% to 5% of paediatric cases. The prognosis is 
excellent.!! It should be mentioned that carcinoid is 
not infrequently associated with MEN] and loss of 11q, 
sometimes independently of the MEN1 gene (11q13), 
suggesting loss of MEN1 or another tumor suppressor 
gene is responsible for the condition. However, this is 
usually isolated to foregut carcinoids, !"°! 

Metastasis of an appendiceal carcinoid is very rare in 
children probably because most reported tumors in this 
age group are small and less aggressive. In this case 
the tumor involved the layers of the wall and extended 
up to the serosa without distant metastasis. 

The treatment of carcinoid tumors in the 
appendix depends on the size and the site of the tumor. 
Tumors smaller than 2 cm can be adequately treated 
by appendectomy, while right hemicolectomy is 
recommended for pediatric patients with appendiceal 
carcinoid tumors larger than 2 cm, especially when the 
mesoapendix is involved or in cases with residual tumors 
at the margin of resection!’!, Our patient had an 
appendiceal carcinoid tumor of 0.7 cm in size, with 
tumor free-margin in all sections; in such patients 
simple appendectomy is considered the adequate 
treatment. 


CONCLUSION: 

We reported case of an appendiceal carcinoid 
tumor with asymptomatic i.e. free of carcinoid syndrome 
ina 21 years female with the diameter of 0.7 cm which 
was treated with isolated appendectomy and the patient 
is disease free after appendisectomy as the prognosis 
of tumor less than 2cm local is excellent. Carcinoids 
tumors constitute an important group of neoplasm’s 
demanding careful assessment and discerning 
management to decrease morbidity and mortality. 
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Ceruminous adenoma is rare benign neoplasm of the external auditory meatus. They demonstrate dual cell 
population of basal myoepithelial cells and luminal ceruminous cells. Complete excision has excellent prognosis. We report 
two cases of ceruminous adenoma presented with mass and conductive hearing loss, diagnosed on FNAC and confirmed 


by histopathology with a brief review of literature. 
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INTRODUCTION: 

Primary neoplasms of external auditory canal 
are rare with benign clinical behaviour."'! Ceruminous 
gland tumors arise in the external auditory canal from 
specialised glands that are closely related to apocrine 
glands which contribute material that combines 
sebaceous gland products and desquamated epithelial 
cells to produce a waxy substance known as cerumin.”! 
Ceruminous adenomas account for less than 1% of all 
external ear tumours."! 


CASE 1: 

A 85 year male presented with conductive 
hearing and swelling in the left external auditory canal. 
On examination it was a pedunculated mass ,firm, 
painless measuring 2x2 cm. FNAC was done and the 
diagnosis of benign neoplasm with possibility of 
ceruminous adenoma showed round to oval cells with 
bland nuclei and myxoid material. Excision of the mass 
revealed skin covered globular mass measuring 2x2cm. 
Cut surface showed solid grey white with myxoid areas. 
Microscopy shows un encapsulated tumour beneath 
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epidermis composed of dilated glands, at places tumour 
cells were arranged in sheets and nests with fibrosis. 
Occasional papillary areas along with myxoid and 
pseudocartilagenous areas were seen. The tumour cells 
were arranged in double layer with outer myoepithelial 
cells and inner luminal columnar secretory cells with 
granular cytoplasm. The granules were golden yellow 
brown, which were PAS and AFB positive. The 
diagnosis of ceruminous pleomorphic adenoma was 
established. 


CASE ?: 

A 30 year female presented with swelling in 
right external ear since 6 years with pain and tinnitus. 
On examination it was a 2x2cm firm tender mass 
occluding external auditory canal. FNAC revealed 
uniform round to oval cells arranged in glandular 
pattern. Also seen was metachromatic material 
suggestive of ceruminous adenoma. Excision of the 
mass revealed un encapsulated well circumscribed 
tumour composed of cells arranged in glandular pattern 
with double layer. PAS and AFB were positive. The 
diagnosis was ceruminous adenoma. 


DISCUSSION: 
Ceruminous adenoma occur with equal 
frequency in men and women with age range of 
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12-85 years. Usually the patient present with 
conductive hearing loss, nerve changes (tinnitus 
paralysis) ,aural discharge, earache and rarely 
bleeding.©! Pain and facial nerve palsy are clinical 
predictors of malignancy. However pain can be 
encountered in both benign and malignant ceruminous 
neoplasm."! 


Table 1: Nomenclature for cerumius neoplasms of external 
auditory canal. 


Benign neoplam Malignant neoplasm 
: Ceruminous 
Ceruminous adenoma : 
adenocarcinoma 
Ceruminouspleomorphic Ceruminous adenoid 


adenoma cystic carcinoma 
Ceruminous Ceruminous 
syringocystadenomapapill mucoepidermoid 
iferum carcinoma 


os 


Figure 1: FNAC reveals round to oval cells with bland nuclei arranged 
in glandular pattern (40X,Giemsa) 


The differential diagnosis of ceruminous adenoma 
includes ceruminous adenocarcinoma, neuroendocrine 
adenoma of middle ear, pleomorphic adenoma of 
parotid ,meningioma and paraganglioma.'®! THC is not 
necessary for the diagnosis but can be used to highlight 
the biphasic nature. The luminal cells will be positive 
for CK7, EMA and PANKERATIN."! The treatment 
for ceruminous adenoma is complete excision but the 
anatomic constraints of external auditory canal may 
make complete excision difficult and residual disease 
or recurrences has been reported. Present 2 cases were 
followed up for 2-3 years after excision and no 
recurrence noted. 


> Dm A HA os y. AES 


Figure 2: Dilated glands containing secretions( 10X,H & E). Inset 
shows tumour cells arranged in dual layers( 40X,H &E). 


TS a RS CCU oP 
Figure 3: Solid sheets of tumour cells and myxoid areas (10X, H & 
E). Inset shows PAS positive granules in the inner cell layer (40X). 


CONCLUSION: 

Two cases of ceruminous adenoma of exter- 
nal ear diagnosed on FNAC and confirmed by histo- 
pathology, presented here, are rare and the pathologist 
must be familiar with the cytological features to make 
preoperative diagnosis and thereafter sufficient exci- 
sion of the tumour. 
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ABSTRACT: 


Hirsutism is a common clinical condition encountered in day to day practice. It means excessive growth of 
terminal hair in women with male characteristics and locations and is usually related to hormonal factors, mainly to 
increased level of androgens. In female the main sources of androgens, which can produce hirsutism are the adrenal gland 
(Dehydroepiandrosterone sulfate: DHEA-S) and the ovaries (A 4-androstenedione). Pituitary gland (prolactin) and liver 
(Sex hormone binding globulin) can also cause hirsutism in few cases. Ectopic hormone production by some tumors may 
also be responsible for hirsutism, but in few patients all biochemical parameters are absolutely normal. Therefore, it may be 
sometimes very difficult to understand the pathology of hirsutism in a given case. And one may find difficult to establish 
the cause of hirsutism and so the treatment, because depending on the origin of the hirsutism, the treatment is based on 
antiandrogens, oral contraceptive pills, glucocorticoids, GnRH antagonists in association of topical or dermato-cosmetic 


therapy or lasers. 


We conducted a literature search and analyzed the causes, types, investigations and management aspects of 


hirsutism that may help one to understand and manage a case of hirsutism. 


KEY WORDS: Ferriman-Gallwaey scorring system, HAIRAN syndrome, hirsutism, hypertrichosis, polycystic 
ovary syndrome (PCOS), SAHA syndrome, 17-hydroxyprogesterone. 


INTRODUCTION: 

Hirsutism is the presence of excess body or 
facial terminal hair growth in females in a male-like 
pattern, and is an important sign of underlying androgen 
excess. It is not purely an aesthetic problem, as high 
prevalence (80-90%) of androgen excess disorders are 
reported in association with it, depending on age and 
race.?3]_ Among women with PCOS, hirsutism is 
important predictors of a low quality of life.'! 

With the exception of the skin of lips, palms 
and soles, hair covers majority of the surface area. 
Two physiologic types of hair in adults are Vellus and 
Terminal hairs. Vellus hairs are non medulated, short, 
fine and poorly pigmented and not associated with an 
arrector pili muscle.©! Growth of vellus hairs is 
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primarily stimulated by growth and thyroid hormones." 
They grow throughout the life and also present in areas 
usually considered to have only terminal hairs, such as 
scalp. Terminal hairs are longer, rigid, pigmented and 
medulated. They have associated arrector pili muscle."! 
Growth of terminal hairs is primarily stimulated by 
growth and thyroid hormones and, selectively, 
androgens also.!’! Terminal hairs demonstrate 
significant regional morphologic differences (i.e. longer 
in some sites, more medullated or pigmented in others, 
etc.) due to genetically determined differences in the 
follicles, which is why skin grafts maintains hair 
characteristic of the donor site.'*! 

Both the terms ‘hirsutism’ and ‘hypertrichosis’ 
are used to describe abnormal hair growth. ‘Hirsutism’ 
means excessive growth of terminal hair in women 
with male characteristics and locations, whereas, 
‘hypertrichosis’ generally refers to localized or 
generalized increase in the hair without specific pattern 
or location.!?.1°! 
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ROLE OF ANDROGENS IN CONVERSION OF 
VELLUS TO TERMINAL HAIR: 

Under the appropriate endocrine 
stimulation, terminal hairs and vellus hairs may 
transform into one another, known as ‘miniaturization 
and terminalization’ respectively. Androgens, 
particularly in excess, can terminalize vellus hairs, 
producing terminal hair growth in certain areas of the 
body or face in both genders. The process of this 
transformation occurs progressively over many hair 
growth cycles. According to androgen sensitivity, hairs 
on three different body areas are defined as asexual, 
ambo-sexual or sexual hair? (Table 1). Presence of hair 
growth in ambo-sexual or sexual areas is considered 
to determine the presence of hirsutism. Ambo-sexual 
areas are very sensitive to androgens. Terminalization 
occurs even in the presence of low levels of androgens. 
Therefore, these areas begin to develop terminal hair 
even in early puberty, in both genders. Some areas 
respond to androgens, only to significantly higher levels 
of androgens. Therefore, terminal hairs in these areas 
develop in men, and pathologically in women. 


SCORING SYSTEMS FOR EVALUATING 
HIRSUTISM: 

The system to quantify the degree of hirsutism 
was developed by Ferriman and Gallwaey."""! In original 
system 11 body regions were evaluated. Today in 
modified Ferriman-Gallwaey scorring system, 9 regions 
are assessed to give score of 0 (no terminal hair) to 4 
(extensive terminal hair) (table 2). The Abraham’s 
classification stages a patient’s degree of hirsutism (table 
3). Functional hirsutism is defined as a score greater 
than 8 and organic hirsutism when score is greater than 
15. Beek observed one absolute difference between 
male and female hair patterns, that a ‘disperse upper 


border of the pubic hair is only found in men and if 
found in women, must be considered as an absolute 
sign of hirsutism.!'*! Shah studied hair growth in Indian 
women and concluded that the presence of terminal 
hairs on the face, chest and upper back was absolutely 
unusual, and on the abdomen, upper arms and buttocks 
was relatively unusual in Asian Indian women. He noted 
that the presence of hair on the thighs was almost 
always present relative to hair on other parts of the 
body, and that hirsute women had more hair on their 
thighs. Lastly, not all hirsute women had hair in the 
same body areas and it was unusual even for hirsute 
women, to have excess hair in every single one of the 
regions, !!31 


CLASSIFICATION AND CLINICAL 
FEATURES: 

Hirsutism can be classified into eight 

categories, to be used in the description of clinical types, 
diagnosis and treatment.!'4) 
1. Hirsutism of constitutional origin: Usually 
presents with Seborrhea, Acne, Hirsutism and Alopecia 
(SAHA syndrome), and considered as a minor form of 
hyperandrogenism syndrome. When there is slight 
increase in adrenal androgens, this is called ‘persistant 
adrenarche syndrome’. If androgens come from the 
ovaries, this is known as ‘excess ovarian androgen 
release syndrom’. In ‘SAHA syndrome due to 
hyperprolactinemia’ slight increase in prolactin is found. 
In “familial hirsutism” no endocrinological abnormality 
is found. This is probably because of familial increase 
in the end organ sensitivity to normal levels of 
androgens. HAIRAN syndrome is considered as a fifth 
variant!!! characterized by Hyperandrogenism, Insulin 
resistance and Acanthosis Nigricans. All 4 signs 


Table |: Localization of body areas in relation to their androgen sensitivity. 


Hair type Localization 
Asexual hair 
Ambo-sexual hair 


Sexual hair 


Eyebrows, eyelashes, lateral and occipital Scalp hair 
Pubic and axillary hair, lower arm andleg. 
Chin, face, chest, abdomen, back, thighs, Upper arms. 


Androgen sensitivity 
Independent of the effects of androgens. 
Sensitive to low levels of androgens 
Sensitive to high levels of androgens 


Table 2: Body regions in Ferriman-Gallwaey scorring system and its modification. 


Ferriman-Gallwaey scorring system 
Upper lip, chin, chest, upper back, lower back, 
upper abdomen, lowerabdomen, am, thigh, 
forearm, leg (1 1 areas). 


Modifiend Ferriman-Gallwaey scorring system 


Upper lip, chin, chest, upper back, lower back, upper 


abdomen, lower abdomen, arm, thigh (9 areas). 
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of SAHA syndrome are seen only in 21.5% women.!'°! 
Other features are described in table 4. 

2. Hirsutism of ovarian origin: In case of 
hirsutism with lateral predominance, Grade I-II 
alopecia, acne, seborrhea, obesity, and obvious 
menstrual disorders, hirsutism of ovarian origin should 
be presumed. Non tumoral causes are polycystic ovary 
syndrome (PCOS) and ovarian hyperthecosis. 
Arrhenoblastoma, hilus cell tumors, granulose cell 
tumors, brenner’s tomors, and gonadoblastomas can 
cause tumoral ovarian hirsutism. 


PCOS is the commonest cause of ovarian 
hirsutism characterized by infertility, secondary 
amenorrhea, menstrual irregularities, obesity and large 
polycystic ovaries. PCOS is classically classified as 
type I (primary) and type II (secondary). Primary 
PCOS is an autosomal dominant trait with low 
penetrance. Secondary PCOS can be produced as a 
consequence of ‘ovarian SAHA syndrome’. HAIRAN 
is the severe variant of type II PCOS. Insulin resistance 
in HAIRAN is categorized as type A or B. Type A 
syndrome is an inherited form of severe insulin 


Table 3: Abraham’s classification, based on Ferriman-Gallwaey scorring system. 


Score Presentation 
<8 Normal 
8-16 Discrete hirsutism 
17-25 Moderate hirsutism 
>25 Significant hirsutism 
Table 4: Features of hirsutism of constitutional origin (SAHA). 
Feature AdrenalSAHA OvarianSAHA Hyperprolactinemic Familial hirsutism HAIRAN syndrome 
SAHA 
Seborrhea Significant Intense Present - Present 
Acne Nodulocystic Pustular Sometimes - Present 
with scars nodulocystic 
Hirsutism Central Lateral Central and lateral facialonly with Slowly progressive 
dominance? dominance? long preauricular 
hair line. 
Female Grade I-II, Grade I Grade I - Temporal balding 
AGA 
Body Thin Obese - - Obese/ weight loss 
weight 
Menses Usually longer Usually shorter Oligomenorrhea - Irregular menstruation 
than 30 days than 28 days 
Biochemical tDHEA-S t free Tprolactin - tserum insulin, 
testosterone t Testosterone, f4- 
{SHBG androstenedione 
Tt ESR 
+ve ANA in type II 
HAIRAN syndrome 
Other Continuously - Galactorrhea may Deep voice, 
stressed and be present clitoromegaly, male 


sometimes with 
severe 
hyperhidrosis 


body habitus, increased 
libodo, insulin 
resistance, skin tags, 
acanthosis nigricans. 
polydipsia, polyuria 
may sometimes, be 
present. 


“abnormal hair growth which joins the neck with the upper pubic area. > lateral facial and mammary hirsutism. 
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resistance caused by mutations of insulin receptors. 
Type B is acquired, resulting from autoantibodies 
against insulin receptors.!'”! This type of insulin 
resistance occurs in patients with less severe 
acanthosis nigricans and may accompany other 
immunologic abnormalities'® and with a positive 
antinuclear antibody screen.!!?! 

Increased pulse of GnRH _ cause 
overproduction of LH and relative reduction of FSH. 
Increased LH stimulates the ovarian theca cells to 
synthesize androgens. Hyperinsulinemia and obesity is 
also common. Insulin enhances androgen production 
from theca cells and also inhibits hepatic synthesis of 
SHBG resulting in high serum free testosterone. 
Women with PCOS are at increased risk of type II 
diabetes.?°! Hirsutism localized usually on the lateral 
surfaces, especially on the breast, lateral areas of face, 
neck and also on abdomen. Biochemically serum total 
and free testosterone, 4-androstenedione, DHEA-S, 
LH, LH: FSH ratio and prolactin levels are increased 
and SHBG levels are decreased. All cases of PCOS 
with sever hirsutism have increased serum PSA 
levels.) 

Overian hyperthecosis is similar to PCOS, but 
with greater production of testosterone. Signs of 
virilization, hirsutism, AGA of male pattern are common. 
Serum levels of LH and FSH are normal, but estrone 
levels are greatly elevated. 


3. Hirsutism of adrenal origin: In patient with 
evident central hirsutism, who is thin and with patterned 
baldness and signs of virilization, adrenal hirsutism 
should be presumed. Hypercorticism due to adrenal 
hyperplasia causes increase of dehydroepiandrosterone 
(DHEA) and dehydroepiandrosterone sulfate (DHEA- 
S). 

Congenital adrenal hyperplasia (CAH) is due 
to congenital deficiency of one of the enzymes involved 
in adrenal steroid synthesis. There is accumulation of 
intermediate products before the deficient enzyme in 
the pathway, which are not recognized by pituitary gland 
and feedback mechanism is not initiated, resulting in 
very high levels of ACTH. Affected patients are 
deficient in aldosterone, cortisol and sex steroid. There 
are many enzymes which can be deficient; most 
common is 21- Hydroxylase deficiency, which may 
present in three forms. The classic form or “salt loosing 
form” is the most severe form; the non classic virilizing 
form is moderate; and late onset CAH is due to partial 
deficiency of enzyme and manifest at puberty or 


thereafter when demand of steroid increases. Feature 
of virilization and hirsutism is found in all forms. 
Cushing’s syndrome and virilizing adenoma or 
carcinoma are other causes of severe hirsutism of 
adrenal origin. 

4. Hirsutism of pituitary origin: This type of 
hirsutism is due to secretion of hormones from anterior 
pituitary, particularly Prolactin, usually due to either 
prolactin secreting pituitary adenomas or psychogenic 
drugs though there are number of etiologies. Clinical 
features are ‘amenorrhea-galactorrhea, syndrome’ and 
infertility. Hirsutism is both central and lateral though 
slight predominance of former may be seen. Signs of 
virilization may be present. 

.: Hepatic hirsutism: High levels of free 
circulating testosterone and peripheral conversion to 
dihydrotestosterone may be greater in sex hormone 
binding globulin (SHBG) deficiency. Because SHBG 
is produced in liver, in liver diseases SHBG is reduced. 
This form of hirsutism is usually accompanies hirsutism 
secondary to ovarian or adrenal dysfunctions. !'4) 

6. Hirsutism due to ectopic Hormones: 
Choriocarcinoma, metastatic lung tumors, and carcinoid 
tumor are capable of producing hirsutism, central or 
lateral depending on the hormone produced. 

7. Iatrogenic hirsutism: Drugs are usually 
responsible for hypertrichosis, and not true hirsutism. 
Anabolic and other steroids, oral contraceptives of non 
steroidal progestogen type, minoxidil, ciclosporin and 
diphenylhydantoin have been reported to cause 
hirsutism when administered to women. No hormonal 
abnormality is found biochemically and hirsutism 
disappears when the drug is discontinued. 

8. Hirsutism due to failure of peripheral 
conversion of androgens to estrogens: This is a 
hypothetical cause of hirsutism. In condition of failure 
of peripheral conversion of androgens to estrogen, 
which usually takes place in adipose tissues and liver, 
there may be increased free testosterone levels, 
causing hirsutism. 


DIAGNOSIS: 

First step in evaluation is to determine the 
source of the responsible androgen. The marker for 
adrenal gland androgens is DHEA-S, and the marker 
for ovarian androgens is 4-androstenedione. There are 
some general rules for the diagnosis of hirsutism 
(Algorithm in Figure 1). a) Hirsutism, appeared abruptly 
and evolve quickly, ovarian, adrenal or pituitary tumor 
should be suspected; b) Hirsutism mainly localized to 
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areola and lateral surfaces of the face and neck, 
androgen usually have an ovarian origin; c) Centrally 
located hairiness with a distribution from pubic triangle 
to upper abdomen, between the breasts, neck and chin, 
origin is usually adrenal; d) Hair localized to lateral 
aspect of face and back, hirsutism is usually iatrogenic. 
The degree of hirsutism is quantified by modified 
Ferriman and Gallway scoring system. 


SYSTEMIC TREATMENT: 

Adrenal hyperandrogenism:Two types of 
drugs are used in adrenal hyperandrogenism, 
corticosteroids for adrenal suppression and 
antiandrogens to avoid adrenal androgen production or 
their effects on the target organ. Adrenal suppression 
is achieved with glucocorticoids. Initially 
dexamethasone was used as night doses.!??3] Now 
prednisolone or Deflazacort is more preferred.!"4! 


Anti androgens: androgen receptor blockers: 
Spironolactone (SPA) is an aldosterone antagonist 
with antiandrogen activity, which competes with DHT 
for binding to the androgen receptor. SPA also has 
variable progestational activity and decreases 
production of ovarian androgens. Initial dose is 50 mg/ 
day. It may be increased to 200 mg/day at least for 6 
months. Low dose is usually enough for adrenal SHAH. 
Spironolactone may cause lethargy, gastric upsets, and 
menorrhegia, which is usually transient and resolve 
spontaneously after 2-3 months of treatment. Low dose 
OCP may be used simultaneously which provides 
adequate contraception and also decrease the incidence 
of menorrhagia”*. SPA should be taken with food as 
this increases its absorption and reduces its potential 
for gastritis.°! Absolute contraindications include renal 
insufficiency, anuria, chronic renal impairment, 
hyperkalemia, pregnancy, and abnormal uterine 
bleeding. 

Cyproterone Acetate (CA) has strong progestogenic 
and antiandrogen properties. It also competes with DHT 
for binding to the receptor, and inhibits the secretion of 
LH and FSH through progestogen action. The 
recommended dose is 50-100 mg/day for 6 months. 
OCP is usually added to prevent menstrual alterations 
and feminization of male fetus. Absolutely 
contraindication is patients with liver diseases. 
Cimetidine is a H, blocker, acts as peripheral 
antiandrogen by blocking the binding of DHT to 
androgen receptor. 

Flutamide is a pure non steroidal antiandrogen drug. 


It is one of the most effective antiandrogen for the 
treatment of adrenal hyperandrogenism in women with 
normal ovaries. 


Anti androgens: 5 alpha recuctase inhibitors: 
Finasteride is a potent non steroidal antiandrogen, 
inhibits type 2 5-alpha reductase. Finasteride is usually 
safe and well tolerated, but may cause feminization of 
male fetus. Therefore OCP must be added. 
Dutasteride is a “dual” type 1 and 2, 5-alpha reductase 
inhibitor. The experience with this potent non steroidal 
antiandrogen in the treatment of hirsutism is less. 


OVARIAN HYPERANDROGENISM: 

Three types of treatment is used: OCP for 
ovarian suppression, GnRH agonists for pituitary and 
gonadal suppression and antiandrogens. Ovarian 
suppression: Ovarian suppression with OCP is the 
first line treatment for hirsutism and acne in women 
with ovarian SAHA syndrome and PCOS.!’°! 
Estrogen-progesterone combinations act by reducing 
GnRH secretion which reduces ovarian androgen 
production.?"! They also increase the levels of SHBG 
resulting in lower free testosterone and also inhibit 
adrenal androgen production.!4! 


GnRh AGONISTS: 

Although their use in SAHA syndrome is not 
usually considered, they are useful in treatment of 
severe forms of ovarian hyperandrogenism with severe 
hirsutism, nonresponsive to OCP and antiandrogens, 
and especially in HAIRAN syndrome. This therapy is 
parenteral.*! They stimulate pituitary gland 
continuously, reducing FSH and LH production. Low 
levels of LH leads to fall in ovarian steroid levels. They 
are always used in combination with OCP, to increase 
SHBG and to reduce the free testosterone. Leuprolide 
is the most useful GnRH agonist used in a dose of 
20ug¢/kg/day for 6 months. Triptorelin is a long acting 
GnRH agonist. Metformin is very effective in 
treatment of HAIRAN syndrome in combination with 
weight loss, OCP and antiandrogens. Antiandrogens 
are used in ovarian SAHA and PCOS are the same as 
used to treat adrenal SAHA and hyperandrogenism. 


TOPICAL THERAPY: 

In patients with familial SHAH syndrome with 
minimal clinical and with normal hormonal levels, local 
dermato-cosmetic treatment should be used. Topical 
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1: Diagnosis of hirsutism. 
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spironolactone 3% and its metabolite canrenone 1- 
2%, has acceptable results in mild familial SAHA. 
Eflornithine 11-15% is an inhibitor of ornithine 
decarboxylase, involved in keratin synthesis, which is 
necessary for production of the polyamines that 
mediate cell migration, proliferation, and 
differentiation.”*! In twice daily application schedule 
it is suitable alternative for facial hirsutism. 


DERMTO-COSMETIC THERAPY: 

Hair bleaching, shaving, depilation, waxing and 
electrolysis are options in this category. With repeated 
treatments, the efficacy ranges achieve in electrolysis 
is from 15 to 50% permanent hair loss.&°! 


LASERS AND INTENSE PULSED LIGHT 
SOURCES: 

Lasers work on the principle of selective 
photothermolysis where the laser energy acts 
specifically to destroy melanin as the target.&'?! 
Alexandrite, Nd:YAG and diode laser are used for this 
purpose. For Indian skin types (Type IV and V), long 
wavelength lasers like Nd Yag laser have been found 
to be most effective**. Laser hair removal is most 
suitable for idiopathic hirsutism with the normal 
androgen levels. Combination of eflornithine cream and 
laser hair removal results in a more rapid and complete 
reduction of unwanted facial hair in women when used 
for upto 6 months,&*°°! 


LIFESTYLE MANAGEMENT: 

Diet, exercise and weight reduction should be 
advised to all obese women with PCOS. Weight loss 
of only 2-7% has been shown to improve 
manifestations of  hirsutism!*!, decrease 
hyperinsulinemia, and restore ovulation and fertility in 
upto 75% of obese women. There is no evidence that 
any particular diet is more beneficial for obese 
women. |37! 


CONCLUSION: 

Hirustism is a common clinical condition that 
usually has a benign course, but requires thorough 
clinical examination and investigation for diagnosis and 
to plan a treatment. PCOS is by far the most common 
androgen excess disorder. For drug therapy, oral 
contraceptives are usually recommended for the 
majority of women. Antiandrogen monotherapy is not 


recommended unless adequate contraception is used. 
For women who choose hair removal therapy, 
photoeplilation with lasers is the preferred choice 
nowadays. 

In rare cases, however, it may be the 
presenting feature of a serious underlying disease which 
needs proper diagnosis and appropriate treatment. 
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